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HOw Lonc Witt 
AT 1T0O 15 LBS: 


FILE-HARD CHROME STEEL 
VALVE AND SEAT COOD FOR 
2-3 YEARS AT 950 LBS,, 950°F. 


EXTRA STRONC 18-8 
STAINLESS LEVER- 
GOOD FOR 2-3 YEARS 
AT 950 LBS., 950°F. 


WELDED OR DEEP 
DRAWN 18-8 STAIN- 
LESS BUCKET—COOD ————_— 
FOR 5-10 YEARS AT 
950 LBS., 950°F. 





Here's A TRAP mechanism for low 
pressures that is identical in design, 
materials and workmanship to that used 
in traps for pressures to 950 Ibs., tem- 
peratures to 900°F.* You know that it 
will last a LONG TIME with an abso- 
lute minimum of maintenance on a low 
pressure heating system. 


Users report: “4 to 5 years without 
service”..."10 years—no repairs”... 
“30% to 50% less maintenance.” 
Add to the high quality, low maintenance 
features of this trap the following bene- 
fits: large air handling capacity (blast 
buckets with auxiliary thermic vents 


tHIS TRAP Las, 


SEMI-STEEL BODY AND 
CAP. 250 LBS. DESICN 
PRESSURE, 1500 LBS. TEST 


@ Left—No. 800 trap with 
Opposite and horizontal 
connections. 1" or 3/4” 
connections. $10.00 list. 


@ Right—No. 801 trap with 
angle connections. 
Yo" or 34”. $10.00 list. 


@ Left—No. 880 trap with 
built-in strainer, saves 
time, labor and fittings. 
Yq" or 34”. Only $11.50 
list complete. 


where you need them)... self-scrubbing 
action ... immunity to corrosion . . . ease 
of installation—and you have an unbeat- 
able trap for any heating job. 


Call your nearby Armstrong Representa- 
tive for details and prices. 


ARMSTRONG MACHINE WORKS 


346 Maple Street, Three Rivers, Michigan 


*Mass production of traps for all pressures makes it pos- 
sible to deliver this mechanism at no premium in price. 


SEND FOR CATALOG... 


The Armstrong Steam Trap Book 
gives complete catalog informa- 
tion on Armstrong traps, explains 
trap selection and i Nati 
You are welcome to a copy. 
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American-Stardard 


First in heating...first in plumbing 


American-Stanrdard 


WATER TUBE BOILERS 


heat 276 unit project 


@ One of the Northwest's finest court-type housing 
projects is Portland’s attractive Binford. Privately 
owned by Mr. L. C. Binford, this 276 unit residential 
community is as modern as you'll find anywhere. And, 
of course, American-Standard products play an im- 
portant role in keeping it so! 

The entire heating system of this large project is 
dependably fired by 13 oil fired No. 36 Water Tube 
Boilers. Installed in most instances in batteries of two, 
they are doing an efficient, economical job of keeping 
all units in this many-family community snugly warm 
and comfortable. 

The selection of American-Standard heating equip- 
ment for this development is just another example of 
the tremendous preference that exists among builders, 
owners, architects and engineers for all products bear- 
ing the famous American-Standard name. = 

These boilers and other top quality heating equip- -— 59 ———| Pb 
ment by American-Standard are sold through selected FRONT VIEW SECTION THRU BOILER 
wholesale distributors to heating and plumbing con- 
tractors. American Radiator & Standard Sanitary American-Standard Water Tube Boilers are made in a wide range of sizes 
Corporation, P. O. Box 1226, Pittsburgh 30, Pa. so that, either single or in battery, they meet the h nents of 

any type of building. The diagrams above are front and sectional views of 
No. 36 Water Tube Boiler. In the sectional diagram, dimensions indicated 
LOOK FOR THIS MARK OF MERIT are: (A)—from 2914” to 6514”. (B)—3234" to 68%". (L)—36” to 72”. 

















MNMLAINY 
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Bottom left, South wall exterior, lounge in fore- 

und, McCormick Theological Seminary of 
the Presbyterian Church, Chicago, Ill. Archi- 
tects: Edwin H. Mittelbusher and Edward M. 
Tourtelot, Jr. Consulting Engineer: Frank W. 
Riederer. Heating Contractor: Advance Heating 
& Air Conditioning Corp. General Contractor: 
A. L. Jackson Co. 


Bottom right, Detail showing Walvector on end 
connecting with Hi-Cap Webster Baseboard 
Heating under large windows. 


Sketch emphasizes cugity of 
heating for 200-man dormitory. 


Light lines show piping, y 
lines show Webster 

and Hi-Cap Webster Baseboard 
Heating. Boxes represent cabinet 
convectors. 


erimeter Heating for a Dormitory 


True perimeter forced hot water Webster 
Heating was provided for the new 
dormitory building at McCormick 
Theological Seminary. 


Continuous Heating Elements connected 
in series blanket the windows . . . spread 


the heat uniformly on every floor. 


Consulting Engineer Frank W. Riederer 
says: 

“The continuous radiation design con- 
tributed to economy of first cost. It eli- 
minates exposed piping, leaves more 
usable room space, produces uniform 
heating. 


“Steam from the Seminary’s central heat- 
ing plant is converted to hot water in a 
heat exchanger. In this design, the hot 
water system proved less expensive and 
more satisfactory than a system using 
steam.” 

Call the Authorized Webster Factory 
Representative or write us for his name. 

Address Dept. HV-12 


WARREN WEBSTER & COMPANY 


Camden 5, N.J. Representatives in Principal U.S. Cities 
In Canada, Darling Brothers, Limited, Montreal 


CW 2Lalere. 
WALVECTOR 


For Steam or Hot Water Heating 
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THIS MONTH'S COVER 


A housing project of 2,220 rooms was erected on the site of the famous Schwab 
mansion at 11 Riverside Dr., New York City. Four boilers of 304 hp each were 
installed before the superstructure was erected. Photograph, courtesy of Fitzgibbons 
Boiler Co., Inc. y 
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LORING F. OVERMAN 


OW “butter” is to rank with “guns” as the nation 

goes into 1952 is subtly revealed in a single line of 
a recent Defense Production Administration announce- 
ment of allotments of structural steel for the first quarter 
of 1952. The line reads as follows: 

Department of Agriculture—stated requirements 45,962 
tons; allotment 4,000 tons; percentage 8.7. 

The Department of Agriculture is the claimant agency 

responsible for requesting and distributing controlled ma- 
terials required by the producers and processors of the 
nation’s food products. The current distribution of struc- 
tural steel leaves little doubt that few food products plants 
will be constructed. The 8.7% allowance is the lowest of 
22 designations to claimant agencies, the next lowest being 
the 27.9% allocation given the Bureau of Public Roads. 
_ And just as the allocation list points away from the food 
processing industries, it also reveals where the heating, 
ventilating, and air conditioning industry may look for 
business as the months pass. Following are some of the 
More generous allocations, expressed in percentages 
granted in comparison with amounts requested: 

Department of the Army, for Domestic Construction 
76.9; Atomic Energy Commission 99.9; Department of 
Defense 88.9; Defense Electric Power Administration 
77.1; Defense Minerals Administration 80.9; Defense 
Solid Fuels (coke ovens) 80.4; Defense Transport Ad- 
ministration 48.9; General Services Administration 65.5: 
Department of the Interior 80.4; Petroleum Administra- 
tion for Defense 76.5; Federal Security Agency for 
schools 48.1, and for hospitals 58.8 

A further tip-off lies in percentage (of request) alloca- 
tions to National Production Authority Industry Divisions. 
In part, they are as follows: 

Building materials division 76.1; Communications divi- 
sion 67.7; Facilities and Construction Bureau 62.9; Gen- 
eral Industrial Equipment Division (including heating, 
ventilating and air conditioning), 85.2; Engine and Tur- 
bine Division 96.2; Iron and Steel Division 52.9; Metal- 
working Machinery and Equipment 70.7; Miscellaneous 
Metals and Minerals 86.3; Ordnance and Shipbuilding 
51.9; Railroad Equipment Division 60.8; Textile Equip- 
ment 78.3, and Water Resources 43.1. 

Out of an estimated supply of 1,425,000 tons, structural 
steel authorized for construction during the first three 
months of 1952 totalled about 800,000 tons—about the 
same as during the fourth quarter of 195]. The screened, 
stated requirements of all DPA claimant agencies added 
up to more than 200% of available supplied. DPA officials 
point out, however, that in cutting requests in half, some 
are still far higher than normal. 

Considering, for example, the Federal Security Admin- 
instration program for schools, hospitals and other educa- 
tional construction, we find that an allocation of 61,000 
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tons for the quarter permits a rather substantial program. 
It will support the 1,400 elementary and secondary school 
projects now under way; will permit some 300 new starts, 
and will meet half the requirements for a requested 600 
libraries, museums and institutions of higher education. 

As for hospitals under the Federal Security Agency 
program, there is to be sufficient materials to continue 
construction of all under way, but comparatively little for 
new construction. 


Near Ceiling 


A recent conference between NPA construction officials 
and business paper editors revealed that proposed expan- 
sion programs in the steel industry are not expected to 
boost the supply of structural steel to any marked extent. 

Spokesmen for DPA explain that structural shapes and 
their production is a complicated subject. “First of all,” 
they report, “you have to have a mill designed to produce 
the shapes. Second, you have to have very intricate equip- 
ment, primarily in the form of rolls. The investment is 
terrific, but if you don’t have the mill, if you don’t have 
the rolls, you could have steel coming out of your ears 
and you couldn't get a pound more of structural shapes.” 

There is also the question of manpower. “You don’t just 
hire a man out of a sheet mill, for example, and put him 
to work on structural shapes. He has to go through a 
lengthy training period. Because of the manpower factor, 
it is most difficult to add a shift to present mills, or even 
to consider new capacity for making structural shapes. 


Construction Rules 


In addition to saying how much construction steel and 

other scarce materials may be acquired, the Controlled 
Materials Plan sets definite rules for its use. In general, 
the CMP plan recognizes four classes of construction, each 
with its own set of ground rules. 
. The first classification includes recreational, entertain- 
ment and amusement structures. When the first CMP ver- 
sion came out August 3—and there has been little change 
since then—the planners said that no one could commence 
construction of such buildings if more than two tons of 
steel and 200 pounds of copper would be required. The 
regulations required also that, after October 1, no one 
could continue construction of such buildings if he ex- 
pected to use for the completion of his job more than two 
tons of steel and 200 pounds of copper. 

The second classification involves residential construc- 
tion, with the Housing and Home Finance Agency admin- 
istering. Rules established by HHFA specify the quantities 
ot scarce materials that may be used and self-authorized. 
Direction 1 to CMP Regulation 6 specifies the quantities 
of materials that may be self-authorized for 1, 2, 3 and 4- 
family houses. 

Multi-unit construction, which is now considered as 
apartment construction to all intents and purposes, requires 
permission of HHFA, following approval of a CMP 4-C 
application, and procurement of an allotment. 

The third type of construction is industrial. In this 
classification, CMP administrators recognize that a great 
deal of essential industrial construction is relatively small. 
Therefore, the order specifies that users can self-authorize 
their procurement of controlled materials for industrial 
huilding, expansion, or alteration under stated conditions. 
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No. 3181-B No. 3533-C 


AXIAL FLOW 


Like the Limit-Load Fans, this design is popular for —_ 
lating and air conditioni work. Also oz 
Axial Flows are suited to duct ar 

with hood and vat exhaust 7 with 3 roo: 

etc. They are compact and light + wel ht. Shown is a 
specially” lara leree.. meee in stainless steel uilt for a cus- 
tomer N 3533-C ON REQUE 


LIMIT-LOAD > 


The fans with the complete size selection—600 cfm to over 
half a million cfm—to match almost any ventilating or 
air conditioning requirement, they are non-overloading 
7 of system pressure. Double backward curved 
blades, ¥ >’ shaped housing scroll and inlet guide 
vanes me e for mae quiet, efficient delivery. WRITE 
FOR BULLETIN 3 


PC CABINETS 


These space-savin ee | air conditionin; | are 
qua uilt in all parts to do a thorou tisfacto 
b. Easy on ine and maintenance, 
able in vertical (VPC) or horizontal models, 
AIR 4 3 sired air paw Bh Sungtione-Suseny control, 


—— heating, coo ing. i wn all ome on the model - 
CONDITIONING 
UNITS 


request B 





AIR WASHERS 


Used throughout industry for the past fifty years, “Buf- 
falo” Air Washers are efiicient, reliable units doing a hun- 
dred and one comfort, quality control and health jobs— 
removing dust, dirt and bacteria from the air as well as 
cooling and humidifying. A wide range of types and ca- 
pacities—described in BULLETIN 3181-B. Write for your 
copy! 


FIRST 
FOR FANS 


BUFFALO COMPANY 


480 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kifchener, Ont. Branch offices in all Principal Cities 


VENTILATING AIR WASHING AIR TEMPERING INDUCED DRAFT EXHAUSTING 
FORCED DRAFT lelele) Si, le: HEATING PRESSURE BLOWING 
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Such builders may procure by self-authorization as much 
as 25 tons of steel per quarter; 2,000 pounds of copper 
and 1,000 pounds of aluminum. 

Another type of construction is labeled as “all other.” 
It includes commercial building, schools, hospitals and 
all other types. In this classification a builder may start 
construction and self-authorize the purchase of not more 
than two tons of steel and 200 pounds of copper per project 
per quarter. Construction which can he strung out over 
one or more quarters may use materials self-authorized 
in subsequent quarters. 

The restrictions on the use of copper and aluminum 
apply only to the primary shapes—not to such materials 
incorporated into finished, or “B” products. For example. 
an aluminum window is a “B” product. If a builder can 
purchase an aluminum window from his supplier, he may 
use it without charging it against his allowable total of 
aluminum. Similarly, copper products may be acquired 
in finished form. The limitations upon the production of 
such finished products have, presumably, already been 
applied to the manufacturer of the product themselves. 


Hard Goods Cut 


Just how long a builder or other buyer will be able to 

find hard goods is becoming a real question. In the dis- 
ibution of first quarter metals, an essentiality ruling is 
ing followed for allotment of steel, copper and alumi- 

hum. The relatively essential products are receiving 50% 
f their base period consumption of steel, and 35% of a 
ase period use of copper and aluminum. Less essential 
ses are assigned 50% steel, 20° aluminum and 10% 
rass mill products. 

Under the current National Production Authority plan, 
every producer will get something, and applications will 
be considered for supplemental allotments of steel if the 
manufacturer can show where steel was substituted for 
copper and aluminum. Allotments just announced for the 
first quarter are the first based on actual use of metals 

uring the base period. 


Gas Ban Modified 
4 


_ The Petroleum Administration for Defense has modi- 
fied its natural gas restriction Order No. 2 to permit ex- 
tension of service to house-heating customers served by 
four companies in Michigan, two in New York, and one 
in New Jersey. As originally issued in August, the order 
was designed to slow down expansion of natural gas ser- 
vices in areas where a gas shortage threatens this winter. 
Purpose of the order was to maintain service for cus- 
tomers already dependent upon natural gas, and to assure 
adequate supplies for defense industries. The order is ap- 
plicable in Connecticut, Delaware, District of Columbia. 
parts of Kentucky, Massachusetts, Michigan, New Jersey, 
New York and Rhode Island. Public regulatory bodies in 
Maryland, New Hampshire, Ohio, Pennsylvania, Virginia. 
West Virginia and Wisconsin have taken over distribution 
responsibilities, thereby exempting their states from the 
regulation. 

The Petroleum Administration for Defense has also an- 
nounced that it has turned down 14 applications from 
Massachusetts companies on the ground that the order it- 
self, in permitting new space heating customers to be added 
yearly to the extent of 5% of the number of customers 
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served at the time the order became effective, gave suffi- 
cient leeway for normal expansion. In modifying the order 
for the specified areas of Michigan, New York and New 
Jersey, it was found that sufficient supplies of natural gas 
were available to supply the added customers without en- 
dangering the defense effort. 


Synthetics Studied 


An independent study seeking an acceptable engineer- 
ing and financial bases for estimating cost of synthetic 
fuel products of commercial-size coal hydrogenation plants 
has been approved by Secretary of the Interior Oscar L. 
Chapman. The new study, requested by the Bureau of 
Mines, follows a similar report by the National Petroleum 
Council showing substantially higher costs than those com- 
piled by the Bureau. 


Impact Explained 


Why the military program, reputedly taking only 10 to 
20% of available steel, puts such a crimp in civilian pro- 
duction programs, has been explained by Munitions Board 
Chairman John D. Small. He said that while the direct 
military take of steel now amounts to only a little more 
than 10% of the total, the demand for some forms and 
shapes is much higher. 

Mr. Small said that much of the current shortage of 
steel stems from the heavy impact of the industrial expan- 
sion program, including both actual construction and ma- 
chinery and equipment. He felt that the steel shortage 
would gradually clear up by early 1953, when new steel 
production is due. 

Copper, however, presents a difficult problem, he said. 
Domestic supply is going down with the depletion of the 
mines, and copper “is very scarce and growing scarcer,” 
Mr. Small said. The direct military take for the first quar- 
ter will be between 40 and 42%, with a large percentage 
going into ordnance. 


Oil Drilling Allotments 


Mr. Small estimated the military take of aluminum at 
45% for the first quarter. He said the supply picture for 
the next six months will be very bad, but that new pro- 
duction will come in during the fall of 1952. 

In alloting tubular goods to 1,855 domestic oil and 
gas producers for the first quarter of 1952, the Petroleum 
Administration for Defense has made public the standards 
it used in distributing the supplies. The standards provide 
for two types of allotments. One is an emergency allot- 
ment for wildcat operators, under which 5% of the avail- 
able casing, tubing and drill pipe is set aside in field 
stocks. The other is an allotment for regular drilling 
operations. This second allotment is further broken down 
into amounts for primary and supplemental authoriza- 
tions. The primary allotment includes 75% of all casing 
and tubing, and 90% of all drill pipe. 

The primary allotment is then divided equitably be- 
tween Class A and B operators on the basis of their pre- 
vious drilling history. Class A operators are those that 
have drilled 40 or fewer wells in the four quarters pre- 
ceding the quarter in which the application is made. 
Class B operators are those that drilled over 40 wells 
in the four quarters. In distributing emergency allot- 
ments, top priority will go to wildcat wells—those drilled 
in an effort to find new fields. 
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YOU figure 


Do you really know which costs you less—cleanable air filters or AES 

Dust-Stop replacement-type filters? It’s easy to figure out, using the ea The “Comparative Study of Air 

method shown above and your own cost figures. Chances are about s: Filtering Costs" contains facts, 

4 to 1 that you’ll save with new Fiberglas Dust-Stop* Air Filters. , ‘ figures, ond charts important to 
You see, while rising labor costs have made filter cleaning more es anyone interested in cir condi- 

expensive, mass production has lowered the cost of Dust-Stop Filters. ‘ tioning. A copy free on request. 


In fact, on the basis of one 40c cleaning every 90 days, cleanable filters —— 


would have to last up to 14 years to match the cost of Dust-Stop 
Filters replaced at the same intervals. 
Owens-Corning Fiberglas Corporation, Dept. 41-D, Toledo 1, Ohio. 


FIBERGLAS INSULATION FOR AIR DUCTS 


Ageless, light in weight, firesafe, moisture resist- | won't erode at 6,000 fpm . .. cost less than other 
ant, Fiberglas Duct Insulations can be easily insulations approaching them in thermal efficiency. 
applied . . . have very high acoustical value... Write for details. 

*DUST-STOP is the trade-mark of Owens-Corning Fiberglas Corp i for i 


type air filters made of glass fibers. FIBERGLAS is the trade-mark (Reg. U.S. Pat. Off.) of 
Owens-Corning Fiberglas Corporation for a variety of products made of or with fibers of glass. 
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PARTICLE SIZE (Microns) 
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The above Performance chart shows the efficiency curve of 
a standard 20 x 20 x 2” Type 44 Far-Air Filter when tested 
with the various sizes of dirt particles illustrated in the photo- 
micrographs. This chart enables you to predict filter per- 
formance on your job! 
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Write today for your copy of the free booklet 
on the Farr testing procedures. This gives full 
technical information on the equipment used 
in these tests and the results obtained. Address: 
Farr Company P.O. Box 10187 Airport Station, 
Los Angeles 45, California. 
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ENGINEERS AND USERS OF AIR FILTERS 


nee: | Rg 


FAR-AIR* Offers You 72efocmance Raid Kix Filters 


FARR COMPAN 


Greatly Improved Testing Methods 
Take the Guesswork Out of 
Air Filtration 

Farr engineers, after years of research, 
have developed an improved method of 
measuring filter efficiencies. New applica- 
tions of apparatus assure uniformity of air 
flow, dust feed rate, and sampling of the 
dust laden air ahead of and after the test 
filter. Improved test duct design has accom- 
plished thorough dust dispersion and uni- 
form dust distribution. Using test dusts of 
known chemical and particle size analyses in 
this equipment gives a more accurate evalu- 
ation of filter performance. 


The reason for this change in testing pro- 
cedures is the fact that all architects, engi- 
neers and reputable filter manufacturers 
know this important fact about air filters: 
no filter—regardless of its design—operates 
at equal efficiency under all dust conditions. 
For example, a filter may stop “gravel” with 
100% efficiency, but may have 1% efficiency 
when exposed to dust particles of 0 to 5 
micron size. (1 micron = 1/25,000 inch) 


Filter Buyers Know This, Too... 


Each user of air filtration equipment re- 
quires a different filter efficiency. For ex- 
ample, an electronics or watch manufac- 


turer must have even the finest dust particles 
removed and knows he should buy the nec- 
essarily more expensive air filtering equip- 
ment to accomplish this. A department 
store, however, may not require the removal 
of ultra fine particles. By using the type 
filter which meets the efficiency require- 
ments of the job, costs can be reduced. This 
is the reasoning behind FAR-AIR Perform- 
ance Rated air filters. 


Here’s How FAR-AIR Know-How 
Can Help You 


Through research and field experience 
Farr Company has built up a knowledge of 
practical solutions to many air filtration 
problems. These problems have involved 
many types of dus.s in a wide range of con- 
centrations and under varied conditions. 
Recommendations of our field service engi- 
neers can be of valuable assistance in help- 
ing you to properly solve your air filtration 
problems. 


Farr Company Offers 


full information on this radically improved 
filter testing procedure to all industries and 
filter manufacturers to further enhance the 
reputation of the air filtration industry as a 
source of reliably applicable information on 
its products. 





FAR-AIR FILTERS 
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WOULD YOU PLAY 
A TOURNAMENT 


wtth oue hub? 


But on the golf course you can see the results. In 





steam hook-ups on the other hand, bad performance 
may go undetected for years, even though the traps 


apparently are working properly. 


If you are in competition, it is certain that you cannot 
get the lowest fuel costs and highest production rates 
from steam heating and process equipment by “stand- 
afdizing” on one type of steam trap for all purposes 


in your plant. 


The four principal types of Sarco steam traps are 
illustrated at the right. They are available in a wide 
range of sizes and steam pressures and each has a spe- 
cific function. The trick is to get the right trap on 
every steam job and every steam line in your plant. 
This can be done by calling in the Sarco Representative 
near you, or by asking for Sarco Catalog No. 1600 which 
gives recommendations for trapping all kinds of equip- 


ment, both indoors and out. 


SAVES STEAM 





STEAM 
TRAPS 
ARE LIKE 
THAT... 











Liquid 
Expansion Trap 
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olor Courts Tool 


for Comfort Heating 
it’s Sarcotherm 


—— 


Tom Sawyer Motor Inn, Albany, N. Y., 100 rooms with 
100 baths. Highly rated by A.A.A. Radiant Heating System, 
designed and installed by LeVally-McLeod, Inc. of Al- 
bany, includes 5 zones—completely Sarcotherm equipped. 


Today the luxurious motels which are rapidly displacing 
the old overnight cabins along our highways from coast to 
coast, include central heat among the hotel comforts offered. 


Heating of the one-story, spread-out buildings is usually 
by forced hot water or radiant means, for which 


SARCOTHERM 


weather-compensated temperature control with continuous Friends meet at the main en 


‘ . P trance in the atmosphere of an 
circulation is unequalled. 2. exclusive country pm 4 


1. Main Lobby and Registration 
Desk at Tom Sawyer Motor Inn. 





We have pioneered in this field and our experience is at 
the disposal of architects and engineers who are designing 
motor courts and wish to include the latest in automatic heat- 


ing. Here are a few of the Motels recently equipped with 
Sarcotherm Controls: 


Newberry Motel, Russelville, Ky. 
Miami Courts Tourist Cabins, Salisbury, Md. 
Hotel Sleep, Rahway, N. J. 

Garden Motor Lodge, Troy Hills, N. J. 
Dutch Maid Motor Lodge No. 2, Woodbridge, N. J. 
Smith's Tourist Court, R.F.D., Lynchburg, Va. 
Van Winkle Motel, Everett, Washington 
Snyder’s Court, North Bend, Washington 
Leonard Auto Court, Parkland, Washington 











The heart of the Sarcotherm 


or forced hot water heating 
is this unique control valve. 
It is actuated by liquid ex- 
pe jon thermostats, one 
jocated outside the a 

i and one in the vaive itself. 
<a Between them they antici- 
a pate changes in heat toss 


= coubtes sexpesooones onde 
uresu 

ew SARCOTH ERM CONTROLS, INC. all conditions. 

——ee— Empire State Bidg., New York 1,N.Y¥. +* Represented in principal cities . The Sarcotherm Comfort 


Control *‘Thermoray” is an 
A SARCO PRODUCT extremely sensitive thermo- 
stat affected by both radia- 

tion and convection. 
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Heating and 
Ventilating Units 


Air Volumes from 400 to 21.000 CFM 


Kennard Heating and Ventilating Units are the 
answer to requirements of heating and filtering 
recirculated air, fresh air, a mixture of both, or 
for ventilation only.These ruggedly constructed and 
easily installed units, conventionally used for heat- 
ing large spaces or as a central station unit to heat 
many small rooms, can also be utilized for a 
variety of special and process applications. 


Wall - Floor - Ceiling Mountings 
Pre-heat and Re-heat Coils - 1.1 to 32.5 sq. ft. face. 


Moderate tip speeds and outlet velocities 
Optional Equipment 
Mixing Box and Dampers ¢ Face and By-pass 
Dampers ¢ Throwaway, Cleanable or High 
Velocity Filters ¢ Target, Grid or Pan Humidifiers. 
Representatives in Principal Cities 
Write for name of nearest representative and com- 
plete information on Air Conditioning Blower Units—- 
Finned Coils — Evaporative Condensers — Cooling 
Towers — Sprayed Coil Dehumidifiers. 


KENNARD CORPORATION © sr tours 17 mo. u.s.a. 
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American Blower—a time-honored name in air handling 


Ventura Mechanical 
Ventilating Fans Draft Fans 
Dust Collectors 


Heating and Air Conditioning 


Industrial F 
a Cooling Coils Equipment 


%* 
it pays to look before you buy. Air handling equipment differs In Cleveland, as in other cities, American Blower Air Handlin 
widely in quality, design, quietness, operating costs and efficiency. Products serve commerce, industry and public utilities. For ai 
Comparative tests by many buyers have thoroughly proved the handling data in the Cleveland area, call American Blower—Maig 
superiority of American Blower Air Handling Equipment. 6846. In other areas, consult your phone book. eo 2 

- 


They pay off in performance 





American Blower vaneaxial fans are smooth in performance, built 
for endurance, and convenient to install. Guide vanes serve to 
ro uct transform waste energy into useful work and thereby make 


possible a substantial improvement in efficiency. 





of the : Tubeaxial fans have axial flow fan wheels and casing cylinders 

similar to the vaneaxial type but are furnished without directional 

th ae guide vanes. The Series 201 tubeaxial fan is more than just a 

mon 4 propeller fan in a cylinder. It is a rugged, smooth-operating, axial- 
type fan specially designed for moderate pressure duties. 

American Blower ; | Air is free. Why not let American Blower Fans help you use it 

Series 201 Axial Fans profitably? For additional data, contact your nearest American 


Blower Branch Office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Amsmcan Ravuator & Standard Sanitary conrosanion 


your Best BUY AMERICAN BLOWER air Hanpuine equipment 


‘@4 


Seng. home and nda 


AMERICAN-STANDARD = AMERICAN BLOWER CHURCH ETR ae).) aiew- R > KEWANEE BC 





Design Features Worth Looking Into 


Water Impeller is only principal mov- 
ing part. No moving parts under vac- 


uum. No close clearances. 


s Mounted well above floor to 
Protect against surface water; save 
loor space. 


Easy to Install. 3 anchor bolts fasten 
pump to floor; no bars or bed plates 
needed. 


steam circulation 


UP 


fuel costs... 


DOWN 


DUNHAM VACUUM PUMPS 


You get more value from fuel dollars with Dunham 
Vacuum Pumps. That’s because these pumps easily 
produce and maintain the high vacuums—up fo 26 inches 
—that assure rapid, efficient steam circulation . .. shorter 
“heating up” periods. 





Easy to install and economical to maintain, Dunham Vacuum 
Pumps come in a full range of capacities—as single or duplex Qy 
units—are ready for immediate operation as soon as piping and Radiator Trap 
wiring connections have been made. 


Check the complete Dunham line... whether you need a sim- 
ple tight-seating, non-clogging radiator trap as shown at right 
.-. Or enough baseboard radiation to comfortably heat any 
living area... you'll find the Dunham heating equipment 
line a good one to tie into. It’s complete... it’s fully 
dependable. For further information on Dunham Vac- 
uum Pumps, write for Bulletin 1401-16. Similar liter- 

ature available on other products. 











Baseboard Radiation 


Cc. A. DUNHAM COMPANY 
400 West Madison Street, Chicago 6, Illinois 
In Canada: C. A. Dunham Co. Ltd., Toronto FH * 
In England: C. A. Dunham Co. Ltd., London heati ng systems S nd equipment 


Vari-Vac Differential Heating ° 


Convector Radiation 
Condensation Pumps ° 


Fin-Vector Radiation Horizontal and Vertical Discharge Heaters ° 


14 


Traps ° Valves 
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HOFFMAN STEAM SPECIALTIES 


FOR TWO PIPE GRAVITY STEAM HEATING SYSTEMS 
SUPPLIED WITH DISTRICT << 


HOFFMAN 
RADIATOR 
VALVE 


ot 2 THERMOSTATIC 
_ TRAP 
a 


OFFMAN 56 SERIES 
FLOAT & 


PRESSURE ' THERMOSTATIC TRAP 


REDUCING 
VALVES 





; = 
= 
_— 


- 


' 


a | 


From Hoffman’s complete line of Valves, Traps and Steam Specialties you can specify the 
correct unit for every specific requirement. And, each Hoffman product is distinguished by 
exclusive features that assure customer satisfaction, long, care-free service. It’s the COMPLETE, 
tested, quality line backed by a dependable, single source of supply and responsibility. Yer 
Hoffman Products cost no more than the ordinary kind. To avoid delays—order now from your 
wholesaler of heating and plumbing supplies. Ask for new Catalog No. 951, no obligation. 


HOFFMAN S#™ SPECIALTIES 


HOFFMAN SPECIALTY company, Dept. HV-12 soon Bd + Boe enone Z. be 0 
VALVES, TRAPS, VACUUM AND CONPENSATION PUMPS, FORCED HOT WATER HEATING 
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SQUARE & RECTANGULAR 
AIR DIFFUSERS 





SHORTER DUCT RUNS AND FEWER OUTLETS 


Now you can conserve critical materials and cut 
costs without cutting efficiency. Check the diagram 
and note the shorter duct runs and fewer outlets 
when AGITAIR Type R diffusers are used. 








Spi nid S Smtyotieer tom areas 











Bopper Grass: 


| 
i 
| 














. is Tatle.-TWlacle 10 YOUR SPECIFICATIONS 


AGITAIR square and rectangular diffusers 
| WAY BLOW 2 WAY BLOW may be assembled in a variety of patterns to 
provide blows in one-two-three- and four 
directions with discharge orifices propor- 

tional to the area being served. Thus 100% 

--—f}-—- air distribution is assured in any shape area, 
| from any location without blank-off’s or 
3 WAY BLOW 4 WAY BLOW oversized outlets. 












































Greater Diffusing Ability 


Patented built-in vanes deflect the air in numer- 
ous divergent streams resulting in turbulence 
at the point of contact with the aspirated air. 
Result: Rapid mixing, diffusion and tempera- 
ture equalization. 












































Write For Complete Data 


AIR DEVICES Inc. e 17 EAST 42nd ST. ¢ NEW YORK 17, N. Y. 


AIR DIFFUSERS « AIR AND GREASE FILTERS * EXHAUSTERS 


DECEMBER, 1951, HEATING AND VENTILATING 








Operating economy is an important factor in the selection of 
steam generating equipment; but equally important is dependability. 
These two basic considerations are such well-known attributes of 
Superior Steam Generators that Superior units are repeatedly specified 
for public utilities, hospitals, industrial plants, and similar critical 
installations. 


Superior Steam Generators are built to develop their maximum 
rated capacities at thermal efficiencies guaranteed to exceed 80% 
. not for a day, or a month, but for years to come. 


You can bank on their savings due to operating economy... 


but, more important, you can bank on the dependability of Superior 
Steam Generators for years of trouble-free service. 


FOR COMPLETE DETAILS, WRITE TODAY FOR THE NEW FULLY ILLUSTRATED CATALOG 419.., 


Fully automatic. Burns gas, or oil, or both. 
18 sizes ranging from 20 up to 600 b.h.p. 
for pressures to 250 p.s.i. or for hot water. 


YL aieh lo) lf 


SUPERIOR COMBUSTION INDUSTRIES INC. STEAM GENERATORS 


TIMES TOWER, TIMES SQUARE, NEW YORK 18, N.Y. 


for performance you can BANK on fl 
[| 
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New Airfoil Fan wheel 
with the side plate re- 
moved, 
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A CENTRIFUGAL FAN WITH 


AIRFOIL 
BLADING 


Sturtevant Pioneers Again 
Here’s another major advance in fan design by Sturtevant 
—the new Airfoil Non-Overloading Centrifugal Fan. 


In 1914, Sturtevant made high efficiency possible with 
thenon-overloading centrifugal fan—the TURBOVANE®. 
Then, in 1930, low-cost Sturtevant VANE CONTROL® 
increased the efficiency of part-load operation. Now, in 
1951, the new Sturtevant Airfoil blade achieves new 
heights in peak efficiency with “the wings of an airplane” 
housed in a centrifugal fan. 


Higher Efficiency and Quieter Operation 
Sturtevant’s scientific application of Airfoil Blading 
produces a new high in efficiency and a new low in 
noise level: 


Efficiency 
Noise Level 


=o 
65% less 


Wherever operating cost means more than first cost— 
where evaluation and a reasonable price mean more 
than a low price—the Sturtevant Airfoil, Non-Over- 
loading Fan is the answer. 


Recent Purchasers 

Airfoil Fans were selected by the Consolidated Edison 
Company of New York for their Astoria and East River 
Plants, and have been successfully witness tested. Other 
orders have been received from Duke Power Co., New 
York Gas & Electric Co., Pennsylvania Electric Co., 
Tennessee Valley Authority, and also for ventilation of 
the new Squirrel Hill Tunnel in Pittsburgh. 


Where To Use 

If low operating cost is of primary importance to you in 
your air handling applications, as it is in mechanical 
draft for utility and industrial power plants, in high- 
velocity air conditioning systems, and for vehicular 
tunnel ventilation, this new fan is available to you. For 
full information, contact your local Westinghouse- 
Sturtevant office, or write to Westinghouse Electric 
Corporation, Sturtevant Division, 168 Damon St., Hyde 
Park, Boston 36, Massachusetts, 


5-80244 


you CAN BE SURE...IF rs Westinghouse 
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Reduce starting current draw 


| hm j 


be 


Pea 


¥ 


the economical way 


with th Wagcmer 


Increment Motor and Starter Combination 


On any application where reduced current draw 
at start is required because of locked current re- 
strictions, you can limit the in-rush of motor cur- 
rent during the starting period with the low cost 
Wagner Increment Motor and Starter “Package.” 


A typical installation is shown in the photograph 
above, where three Wagner open-type general 
purpose motors rated 60, 100, and 125 hp are 
driving Worthington air conditioning units in 
a Minneapolis office building. 

The Wagner Motor-Control Package is economi- 


cal to install and permits the use of high grade 
magnetically operated control equipment at a 
low purchase price. For special requirements, 
the motor-control combination can be furnished 
with Wagner normal or high torque explosion- 
proof motors, splash-proof motors, or totally- 
enclosed fan-cooled motors as well as with the 
open type motor. 

Why not investigate this Wagner combination 
today? Write for full information, or consult the 
nearest of Wagner’s 31 branch offices, located 
in all principal cities. 


WAGNER ELECTRIC CORPORATION 
6463 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


ELECTRIC MOTORS = TRANSFORMERS = INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS — AIR AND HYDRAULI( 


BRANCHES IN 31 PRINCIPAL CITIES 
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Tri-Flex SUPPLY 
Aerovane FOR RETURN 
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In outstanding buildings from coast to coast where air conditioning is important to improved 


+ 


wrola diate] xolalotiiiolatMmolama Stich -lameolulielal fo] am -3 37 -Jal ile | mie) atoll hie lai ialare] processes, as | ia 
the new Indianapolis Plant of the Western Electric Company...you'll find Tri-Flex and Aerovane 


} 


Grilles and Registers installed at the all-important distribution end of the systems. The engi 





neers, architects and contractors — the men responsible for the efficient performance of these job 
know from experience they can depend on the Tri-Flex and Aerovane combination to insure 


the maximum, flexible control of air delivery necessary to meet the most exacting requirements 


Be wise, standardize with T & B Standards.” 


Int 


NEW BRITAIN, CONNECTICUT 
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AIR CONDITIONING 
SYSTEMS 


for 
BUSINESS AND 
INDUSTRY 
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Inc. General contractor: George A. Fuller C 





NEW DUN & BRADSTREET BUILDING in New York City has G-E Personal Weather Control 
Air Conditioning. Over 450 G-E room units circulate filtered, fresh air that is cool in summer, 
warm in winter. Architect: Reinhard, Hofmeister, & Walquist. Consulting engineer: Syska & Hennessy, 








v Air © diti 


ing contractor: Kerby Saunders, Inc. 


Cut first cost...and save in the long run, too, with 
G-E PERSONAL WEATHER CONTROL 


NO COMPRESSOR IN ROOM UNITS, just quiet, vel- 
vet-smooth fans and G-E motor. Room occupants can 
set temperature as they like without disturbing others. 
Units are supplied with attractive cabinets (above) or 
can be concealed in walls. Windows are never blocked. 


ALL AIR FILTERED, protecting coils from dust which 
cuts performance drastically. Filters — inexpensive, 
changed in less than a minute—reduce room cleaning, 
avoid costly coil cleaning. Nine-inch deep unit takes 
little space, circulates air gently through large area, 


HERE 1S an air conditioning system that 
in most cases costs less to install...and 
goes on piling up savings for its owner 
through many years of operation. 

It’s General Electric Personal Weather 
Control, which heats in winter and 
cools in summer...utilizing individual 
G-E room air conditioners supplied 
with hot or chilled water through sim- 
ple pipe runs from a central heating 
and refrigeration plant. 


HOW YOU SAVE...Valuable space can 
be saved and alterations can be avoided 
by supplying ventilation through small- 
size ducts, the method used in the new 
Dun & Bradstreet Building (above) in 
New York City. Installation costs can be 
reduced even further by installing these 
systems with no ducts at all...using 
wall apertures for fresh air. 

G-E Personal Weather Control often 
requires substantially less compressor 


capacity, saving both installed and op- 
erating cost. When rooms are unoccu- 
pied, units can be shut off. When there 
are few people in the building or the 
system is being started in the morning, 
units can be operated without the ex- 
pense of running ventilation equipment. 


MAKES YOUR BUILDING MORE PROFIT- 
ABLE.. Tenants enjoy living or working 
in buildings air conditioned by G-E 
Personal Weather Control. Each tenant 
can set the temperature of his room 
without disturbing others. And it’s eas- 
ier to rearrange office space, because 
G-E room units are flexible. 


It’s no wonder that G-E Personal 
Weather Control Air Conditioning is in- 
stalled in Houston’s Sterling Building 
...12 Sheraton Hotels...the prominent 
new 575 Madison Avenue Building in 
New York City...and other leading 
buildings all over the United States. 


GENERAL @@ ELECTRIC 
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FREE 
DATA 


to architects, 
engineers, 
builders, 
contractors, and 
building owners. 


NAME............. 
COMPANY...... 
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General Electric Company, Air Conditioning Dept., 
Sec. HV-9, Bloomfield, N. J. 


Please send me, without obligation, detailed information 
on G-E Personal Weather Control Air Conditioning. 


GRATE sisineteiiccsicsinmamnsins 








Heating? 


Cooling? 


Air 
Conditioning? 


PREOMLELEL LE IEEE OPES aia r 
. ne 1s Mets 


Process? 





The right ratio of surfaces—the right materials—the right velocities 
—the right proportion between coil area and depth . . . there are 
dozens of factors that affect the efficiency, maintenance and service 
life of heat-exchange coils. 

For best performance in your own application, the practical 
approach is to take full advantage of the unequalled engineering, 
research and design skill—the unequalled manufacturing and testing 
facilities— which Aerofin offers you. 

To get the right answer — ask the Aerofin man. 


BS AEROFIN CoRPORATION 


410 South Geddes St. SYRACUSE I, N. Y. 
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Freeze-ups of outdoor steam traps in winter weather 

often cause production delays. Don’t take 

that chance. . . especially when it’s so easy to install Yarways, 
the steam traps that won’t freeze up. 





They won't freeze because condensate does not accumulate. 
The only moving part—a little valve—is continually testing for condensate, 
discharging it as soon as it forms. There’s never anything to freeze. 














Other reasons why over 750,000 Yarway Impulse Steam Traps 
have been sold—they get equipment hotter, sooner; light weight; 
small size; easy to install and maintain; 

good for all pressures; made of stainless steel. 

















More than 200 industrial distributors 

sell Yarway Traps and Strainers. See your nearest 
one today. For name, and free 24-page 

Steam Trap Book, write .. . 


YARNALL-WARING COMPANY ' 
104 Mermaid Ave., Philadelphia 18, Pa. 


v 
the steam trap designed 
with more production in mind 
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«THRUSH FLOW CONTROL 
HOT WATER HEAT 


THRUSH hot water heating system is flexible. With forced circulation 
and completely automatic control you can install any type of modern heating 
your customers desire and be sure of complete satisfaction. Heat from radiant 
coils hidden in ceiling or floor, radiant baseboards or convectors, with Thrush 
Flow Control System provide perfect comfort without overheating, automati- 
cally compensating for weather changes. Zoning is simple and inexpensive. 
Get all the facts on profitable Thrush equipment now. See your wholesaler to- 


day or write Dept. D-12 


THRUSH & COMPANY 


THRUSH HORIZONTAL PERU « INDIANA 


WATER CIRCULATOR 
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Architects and Engineers: Albert Kahn Associated Architects and Engineers, Inc., Detroit, Michigan 
Mechanical Contractor: Standard Engineering Co., Washington, D. C. 


FOR APPEARANCE... 


.FOR EFFICIENCY 


kno-draft adjustable air diffusers 


From first-floor pressroom to seventh-floor offices, 
The Washington Post’s new building is completely 
air conditioned. Distribution is through Kno-Draft 
Adjustable Air Diffusers—-smart in appearance, un- 
obtrusive and, above all, efficient. 

There are no drafts with Kno-Draft Adjustable Air 
Diffusers. Air distribution is gentle, maintaining an 
even temperature throughout the conditioned space. 
Air flow pattern and volume can be adjusted after 
installation—an important factor in operating effi- 
ciency and in reducing preliminary engineering. 

Kno-Draft Adjustable Air Diffusers can be used in 


TRADE MARK “KNO-DRAFT” REG. U. S. PAT. OFF, 


W. B. CONNOR ENGINEERING CORP. 


Danbury, Connecticut 


Air Diftusion + Air Puritication + Air Recovery 


In Canada: Douglas Engineering Co., Ltd., 
190 Murray Street, Montreal 3, P. Q. 


HEATING AND VENTILATING, DECEMBER, 1951 


their natural spun aluminum finish, or painted to 
blend with ceilings. They are “at home” in either 
modern or traditional surroundings. 

Let Connor Engineering Service work with vou 
on your next air conditioning “specs.” There are 
types and sizes of Kno-Draft Adjustable Air Diffusers 


for every requirement. 


KNO-DRAFT DATA BOOK: Complete specifications, 
engineering and installation data on Kno-Draft Adjust- 
able Air Diffusers. To get your copy, simply fill in and 
mail the coupon. No obligation, of course. 


W. B. CONNOR ENGINEERING CORP. 
Dept. J-121, Danbury, Connecticut 


Please send me, without obligation, my copy 


of the Kno-Draft Air Diffuser Data Book. 
COMINGS ivi i os ck epnedde incahutcdiics sa tiaksbaedidks adwek 
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TRULY DRAFTLESS, NOISELESS AIR CONDITIONED COMFORT... 


for over 8000 office workers, summer and winter. 


Plus these great advantages possible only with WMulti-Vent... 
COMPLETE FREEDOM IN LOCATING MOVABLE PARTITIONS 
Partitions may even bisect a diffusing panel without disturbing in any way Multi-Vent’s incomparable over-all 
uniformity of room air movement, temperature, and humidity. 


COMPLETE FREEDOM IN LOCATION OF LIGHTING FIXTURES . . . 


for Multi-Vent panels are completely concealed in standard acoustical ceilings, ae pment ap ‘ 
and in no way interfere with interior design. Straka andael 


detailed literature. 
RADIANT PANEL HEATING AND COOLING EFFECT ADDS TO THE COMFORT FACTOR 
The large areas of the ceiling which function as distribution plates for the Multi-Vent panels 
are heated or cooled to the temperature of the supply air. 


MULTI-VENT DIVISION ' THE PYLE-NATIONAL COMPANY 


1374 North Kostner Avenue Chicago 51, Illinois 
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THIS IS IT>>>> 


Heating men keep wanting to know why we always 
recommend a combined water feeder and low water 
cut-off for all automatically fired boilers. Why, they 
ask, doesn’t a simple low water cut-off fill the bill 
just as well? 

The answer is that we wouldn’t keep on making 
the best low water cut-off that money can buy if we 
didn’t think it was a good idea; and, by the same 
token, we wouldn't keep on recommending a feeder- 
cut-off combination if we didn’t think it was a 
better idea. 

From any standpoint — safety or convenience — 
the combination is best because the two can accom- 
plish more working together than either can alone. 
They compliment each other perfectly because the 
feeder gives mechanical protection and the cut-off 
gives electrical protection. 

As brought out opposite and below, the feeder 
ordinarily functions as the first line of defense from 
low water — takes care of all norma! operation of 
the boiler — and the low water cut-off stands by for 
the emergency as the last line of defense. Certainly 
the low water cut-off would be the final defense, if 
prolonged and extreme priming or foaming occurred 
or if the water supply failed. But just the same there 
are times when the feeder may save a boiler that the 
low water cut-off could ‘not save . . . on a stoker fired 
boiler, for instance, where interrupting the current 
merely stops the blower, but permits some firing to 
continue; or on a gas-fired boiler if the electric valve 
failed to operate. 

Yes, your first recommendation for every automat- 
ically fired boiler should be a feeder-cut-off combi- 
nation; not because it is more profitable for you, but 


because it is best for your customer. If the boiler owner _ 


refuses to pay for the combination, next best choice 
of course is a McDonnell Low Water Fuel Cut-off. 


MCDONNELL & MILLER, INC. 


3500 N. Spaulding Ave., Chicago 18, Ill. 


This feeder-cut-off combi- 
nation operates exactly the 
same as the No. 47-2, but 
has the greater capacity 
required by boilers above 
5000 sq. ft.; maximum 
steam pressure, 35 Ibs. 





The feeder-cut-off combination at 
its best, McDonnell No. 47-2 for 
automatically fired boilers up to 
5000 sq. ft.; maximum steam 
pressure, 25 Ibs. 


MSDONNELL 


The operating sequence that 
makes the boiler water level as 
automatic as the firing .. . 


1 The feeder (mechanice ef 
control) takes care of a 

normal operation — feed 
make-up water only whe 
needed and as much as needed 


2 But if an emergenc 
occurs, such as extre 

priming and foaming, or o 

other condition arises so the 
the feeder can not keep up 
with feeding requirements, the 
switch (electrical control) inter- 
rupts the current to the burner. 


3 As soon as the emergency 

has passed the control is 
returned to the feeder. This is 
the fully automatic sequence 
of operation that is possible 
only with a feeder-cut-off 
combination. 
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modern radiant heating with 


NATIONAL STEEL PIPE assures 


draft-free, year-round comfort 
in St. John’s Church 


§S. JOHN’S CHURCH in Delphos, Ohio, is a good ex- 
‘ample of a hard-to-heat building made comfort- 
ble with radiant heating. 


The auditorium in this beautiful old stone 
church is 135’ x 65’. The vaulted ceiling is over 65’ 
igh. Here was a natural for radiant heating. 


: To keep installation costs down, the insulating 
paper was laid right over the old wood floor. Then 
‘came 34” steel bars. Finally, 10,110 feet of 114” 
National Steel Pipe was tied to the bars and over 
this a 2” layer of concrete was poured. 

' Now, at last, the floors are warm. The entire 
‘auditorium is comfortable. And the room is free 
From obstructions, hot spots and cold spots. 

_ Why did they use National Stee/ Pipe? For one 
tthing, it’s economical in cost... it is readily 
welded, it is strong, yet sufficiently ductile to per- 
‘mit easy bending. But best of all is its record for 
‘long life and trouble-free service. It has been stand- 
ard for conventional hot water heating for over 60 
years. 


If you are planning a future radiant heating in- 
stallation for a church, garage, store, terminal, 
factory, warehouse or plant, remember that 
National—the world’s largest selling pipe—has all 
the qualities that make for a successful application. 





ry 







NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Steel PIPE 
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Remember - 


the trade marks “tt” 

and *TUSE-TURN’ are g 
applicable only to products 

of TUBE TURNS, INC. ae 


@ Welded piping systems are streamlined. 
They save space, are easier to insulate and are permanently leakproof. 
For a complicate. connection like this, use of the TUBE-TURN Welding Cross 
also means extra strength. This welding cross is made from the 
same seamless tubing and by the same process as TUBE-TURN Welding Tees. 
Bursting pressures obtained in tests of representative tees and crosses 
have averaged more than 25% higher than required by standard codes. 
This gives you extra quality at no extra cost. 
Write Dept. 8-12 for free Welding your piping with TUBE-TURN Welding Fittings means 
See a peaceeog Bam ae stronger construction. Get in touch with your nearby 
TUBE TURNS’ Distributor. There’s one in every principal city. 


ing Pressures”. 


Be sure you see the double “tt” 
TUBE TURNS, INC. ‘ec 


DISTRICT OFFICES: New York - Philadelphia - Pittsburgh - Chicage + Heuston - Tulsa - San Francisco - Los Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 








50 miles of 


permanent piping in 
world’s tallest building 


@ In construction of the Empire State Building, 
designers wanted to eliminate piping maintenance. 


That’s why a welded piping system, using TUBE- 
TURN Welding Fittings, was specified for all critical 
lines, employed for heating, refrigeration and other 
services. The original, and additional piping since 
added, continues to give leakproof permanence. 


That’s mighty important when you consider that 
§ the structure has 50 miles of piping, which last year 
delivered 72,000,000 pounds of steam, in addition 
to other services. Moreover, the system has conserved 
space, and provided optimum flow conditions. 


ing insulation on TUBE- 
TURN Welding Elbows. 
work 


flanges to 


can be 


much more compact. 


TUBE TURNS, INC., Dept. B-12 j 
224 East Broadway, Louisville 1, Kentucky 


Your Name 
Position 

Company 

Nature of Business 
Address ... 

City 





and W: Reducers 
piping te refrigeration 
leakproof 


, and  peceanes a 
develop 
3500 tons of 





New York Houston 
Philade!phia Tulsa 
Pittsburgh San Francisco 
Chicago Los Angeles 


Be sure you see the double “tt” 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 

















Saves money! 





Saves critical materials! 





Make DOREX AIR RECOVERY part of your 
air conditioning or heating installation 


Here’s what we mean by “made-to-order” fresh 
air: 

To maintain air quality, your ventilation sys- 
tem must continually bring in air from the out- 
side. You have to heat or cool this air—which 
costs money. But when Dorex Air Recovery is 
part of the system, only about one-third as much 
outside air need be taken in. Dorex supplies the 
rest by making fresh air “to order” from the used 
air that has already been conditioned. 

This is done simply by passing the used air 
through Dorex C Cells—containers of activated 
carbon that extract all odorous and gaseous im- 
purities. The air you have already paid good 





W. B. CONNOR ENGINEERING CORP. 


Danbury, Connecticut 


Air Diffusion « Air Purification - Air Recovery 


In Canada: Douglas Engineering Co., Ltd., 
190 Murray Street, Montreal 3, P. Q. 
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money to heat or cool comes out just as fresh 
and usable as air from the outside. 

Now, let’s look closer at savings. You save 
critical materials because substantially less heat- 
ing and cooling equipment is required. You save 
money because you have far less air to condition. 
On the basis of 20 years’ experience and over 
7,000 Dorex installations, you cam safely figure 
a $400 saving on original equipment for every 
$100 invested in Dorex Air Recovery ... and a 
$4 saving in operating costs for every $1 spent 
for Dorex maintenance. 

Get the full story of Dorex Air Recovery. Mail 
the coupon today. 


TRADE MARK “DOREX" REG. U. S. PAT. OFF 


W. B. CONNOR ENGINEERING CORP. 
Dept. B-121, Danbury, Connecticut 


Please send me, without obligation, full 
information on Dorex Air Recovery 


ORDER 


J 











for outstanding 
service 


on Chrome Tanning Liquor 


«+» for example 


eee Switch to 
Performance-Proved 


CRANE VALVES 


The installation— 
Gutmann & Co., Tanners, Chicago 


PROBLEM: To find a better replacement for valves and cocks 
used on outlet of open scale tank. Constant trouble with seat 
leakage, corrosive wear, seizing, and stuffing box mainte- 
nance. 


WORKING CONDITIONS: Solution handled—highly corro- 
sive basic sulphate of chrome used in tannage of Chrome 
upper leather. Several batches mixed daily. Gravity flow 
from scale tank. 


SOLUTION TO PROBLEM: Crane No. 1615 Iron Body, 
packless Diaphragm Valve, Neoprene lined, featuring sepa- 


No. 1615 Crane Iron Body Diaphragm Valve. 
rate disc and diaphragm design. 


Get literature on this full line of multi-purpose valves 
RESULT: After more than 2% years of steady, leak-free serv- from your Crane Branch or Crane Wholesaler. 

ice, Crane Diaphragm Valve shows no sign of corrosive or 

erosive effects ...no undue mechanical wear ... operates as 

smoothly as new. Maintenance cost to date—zero. 


Another typical case history demonstrating 


how Crane Quality Valves assure low ultimate cost. And why... 
Mcre CRANE VALVES are used than any other make! 


General Offices: 
836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving 

B All Industrial Areas 


VALVES + FITTINGS + PIPE PLUMBING + HEATING 
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BRUNNER REFRIGERATION helps you serve hetter 


SINCE 1906 


There are (jas: y0# 


is is you 


B 
£ o 
\ a aod 
We will 280 cesentarive to sto ad it 
| 0 e ' a a res runner ¢ dealers 


to closing more gts aoe 
business twee 


oe 


THE FIRST STEP IS— cae 26é8 coupon ¥ eu 


\ City and Strate 
--—-—" 


With all the facts fresh in mind you will recognize dependable source of supply and a known product 
the second step—recommend and install Brunner’s with ready acceptance by your customers, selling 


—_ 
—_—_— 


from now on. With 69 models comprising a com- obstacles are removed and you are on the way to 
plete range of commercial capacities and types, a bigger business. We will be looking for the coupon. 


BRUNNER MANUFACTURING COMPANY 
Utica 1, New York, U.S.A. 





REFRIGERATION 
CONDENSING UNITS | SINCE 1906 


..@ sixe and type 
for every purpose 


AIR AND WATER 
COOLED MODELS 
Ya, HP. to 7% HP. 


AIR CONDITIONING 


Self Contained Units in 4 sizes: 3-5-7 and 10 HP. 
Remote Installation Types from 3 to 75 HP. 
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Kass Realty Company Building in Wash- 
ington, D. C., is completely air condi- 
tioned, using Baker compressors 
equipped with reliable Allen-Bradley 
Bulletin 709 Automatic Starters. 


MERA 





Why are Allen-Bradley automatic starters so popular 
for refrigeration and air-conditioning service? . . . 
Because they are trouble free. Only ONE moving part. 
No pivots, pins, or bearings to corrode or stick... no 
jumpers to break. You install them . . . and forget them! 

No contact maintenance. . . Allen-Bradley cadmium 
silver alloy contacts never need cleaning, filing, or 
dressing. 

Dependable overload relays . . . Allen-Bradley 
thermal relays are accurate and always dependable 
... even after long service. 

The Allen-Bradley trademark stands for millions of 
trouble free operations. 


Allen-Bradley Co. 
1330 S. Second St., Milwaukee 4, Wis. 


Allen-Bradley offers a wide line of air-conditioning and re- 
frigeration controls — pressure and temperature controls, 
manval and automatic starters, and special refrigeration 
control ynits. The two units at the right show Allen-Bradley 


ing switch. You can install A-8 controls and forget them. 








Bulletin 709 Size 2 


ALLEN-BRADLEY SOLENOID MOTOR CONTROLS 
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How to plan 


CONNECTIONS FOR 
COMMONLY USED 
TYPES OF METERS 


In practicalty all industries meters are used 
to compute, accurately and automatically, 
the amount of flow. Fluids measured may 
be liquid, gas, or vapor (water, oil, gaso- 
line, fuel gas, steam). Diagrams show 
the basic piping hookups for some of the 
more commonly used meters. 
Orifice Type — generally used to in- 
dicate, totalize, and record moder- 
ate quantities of liquids, gases, or 
vapors, 














Venturi Type — also indicates, total- 
izes and records. It is frequently 
used on condenser water supply 
units in power stations, water pump- 
ing stations, and sewage plants. 
Area Flow Type — or Rotameter is 
for indicating, principally, in lines 
carrying fluids in moderate quanti- 
ties. 

Displacement Meter — usually total- 
izes only; this is the type used to 
measure water supply from city 
mains to buildings. 


Valve recommendations include bronze, for 
ordinary service, and stainless steel where 
corrosive liquids are handled. Jenkins 
Fig. 106-A Bronze Globe is especially Consulting Engineer 
suited for shut-off service as recommended 


: : ° y VALVE RECOMMENDATIONS 
in these hookups. Jenkins All Iron Valves ee 7 a car Vind Cade, 
are also available where desired. 


. : P JENKINS VALVES 

Consultation with meter manufacturers sanuien 
is recommended to determine the type Code Seatetane st 
best suited for your particular service. S 


A CHOICE OF OVER 500 VALVES 
To save time, to simplify planning, to get 
all the advantages of Jenkins specialized 
valve engineering, select all the valves you 
need from the Jenkins Catalog. It’s your 
best assurance of lowest cost in the long 
run. Jenkins Bros., 100 Park Ave. New 
York 17; Jenkins Bros., Ltd., Montreal. 











De rata 6S 
7 = 
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Spence Regulators 
Outlast The Field 























| SPRING OUT OF PATH OF 

STEAM —The spring in the 
Spence Regulator is out of 
the path of the steam or 
other fluid flowing through 
the valve, it operates at low 
unit stress for exceptionally 
long life. 














LARGE BALANCED DIA- 
PHRA 


tors have few moving parts 


nd those few are ruggedly " 
a eo ne ad Spence Type EQ back pressure regulator-operation of main valve 


is controlled by a sensitive pilot to regulate the initial pressure. 
estetslbbeameais Geis Same pilot is used with all sizes of main valves. 

















The features shown above explain why you — Regulators perform depend- 

profit on every important count with ably year after year. 

Spence Pressure and Temperature Regu- 

lators. You can be sure of accurate control 
for the life of the regulator. 


Learn more about these and many other 


You don’t need i irs or 
strains of Soma Regulators by send- gaya special maintenance. That means les 


n-time, less time and money 
wasted on replacement of parts. 








SPENCE ENGINEERING COMPANY, INC. 
WALDEN, NEW YORK 
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CLEAVER-BROOKS STEAM BOILER 


Con 


MEANS HIGH HEAT TRANSFER — GUARANTEED 80% EFFICIENCY 


he.basic reason for the high 

thermal efficiency and low fuel 
costs of Cleaver-Brooks Steam Boil- 
ers is graphically shown above. 


Note the original and exclusive 
Cleaver-Brooks four pass construc- 
tion of the boiler. The four com- 
plete passes of combustion gases 
traveling through the entire tube 
length of the boiler proper enables 
the boiler to absorb the greatest 
practicable amount of heat from 


the fuel burned. 


All Cleaver-Brooks boilers are of 
the four pass design and the maxi- 
mum useable heat is absorbed in 
these four passes before the com- 
bustion gases leave the boiler. 


Cleaver-Brooks steam boilers 
offer many advantages . . . quick, 
effortless response to fluctuating 


steam demands — minimum man- 
power needed for operation and 
maintenance — clean — space sav- 
ing — low cost installation — de- 
pendable performance — burns the 
fuel most available and most eco- 
nomical in your area — oil or gas. 
Remember the name Cleaver- 
Brooks, it stands for the first and 
finest in steam boilers. Standard 
models available in sizes from 15 
to 500 HP, 15 to 250 psi, oil, gas, 
combination oil and gas firing. 


CLEAVER-BROOKS COMPANY 
315-M E. Keefe Ave,, Milwaukee 12, Wis. 


Builders of Equipment for the Generation and 
Utilization of Heat ¢ Steam Boilers « Oil and Bitumen 
Tank-Car Heaters e Distillation ipment e Oil 
and Gas-Fired Conversion Burners 


Write for your copy of 
the latest illustrated 
Cleaver-Brooks Boiler 
Catalog. It tells and shows 
why Cleaver-Brooks Boil- 
ers will save you money. 
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SUPUCHION 


STEAM BOILERS 
the first and finest of their class 
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THE MONTCLAIR IN ST. LOUIS CHOOSES MODINE 


In St. Louis’ new Montclair apartments, 200 families 
will enjoy Modine Convector Radiation. Architect: 
Rosario Candela-Paul Resnick, N.Y¥.C. Consulting En- 
gineers: George E. Wells, Inc., St. Louis. Heating 
Contractor: Joseph E. Barry, Inc., St. Louis, Mo. 
THE MONTCLAIR 
Another CAMPAGNA Structure 
Lancamp Realty Corp. 
New York — St. Louis 
Builders and Owners 


AMERICA’S FINEST BUILDINGS 
USE AMERICA’S FINEST CONVECTORS 


Modine Convectors come in 
three distinctive enclosures — 
Type F (shown) for free- 
standing or recessed 
installation, Types W and S$ 
for wall-hanging. 


More and more Modine Convectors 
are being eer to meet the high 
standards of excellence demanded of 
modern heating equipment. 

There are sound reasons for this 
popularity. Foremost is quality... 
proved by the universal acceptance 
which Modine Convectors have en- 
joyed among architects and engineers 
for more than twenty years. 

With Modine, quality is no idle 
catchword. It’s real...a result of 
sound engineering — highest grade 
materials — advanced manufacturing 


techniques — skilled craftsmanship — 
and a rigid quality-control program. 

To measure this quality, person- 
ally inspect a Modine Convector on 
the job or in your office. Talk with 
owners. You'll find unmatched styling 
—- superior enclosure and heating unit 
construction — longer life - and 
better heating performance. 

Call your Modine representative 
listed in your classified phone book, or 
write Modine Mfg. Co., 1511 DeKoven 
Ave., Racine, Wis. 


R-1114 


7/loali/1e convectors 
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AXIVANE FANS 


WILL DO IT MORE EFFICIENTLY AND 
MORE ECONOMICALLY! 


From every possible angle, JOY Series 
1000 AXIVANE Fans will give you a 
better, lower-cost job. Their inline, vane- 
axial design is lighter and more com- 
pact; and they operate more quietly, 
require less power and space, and save 
greatly on installation time and costs. 
What's more, you get the extra flexibility 


of adjustable blades—a standard JOY 
feature—permitting easy and quick on- 
the-job re re ppnsate of pressure or volume 
over a wide operating range, with posi- 
tive protection against motor over-load. 
@ Whatever your job is, JOY AXIVANE 
Fans can show you advantages—let us 
work with you. 


* Reg. U.S. Pat. Off. 


JOY MANUFACTURING COMPANY 


GENERAL OFFICES: HENRY W. OLIVER BUILDING PITTSBURGH 22, PA 
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> HEATER 


ALL STANDARD MODELS, BOTH GAS- 


FIRED AND OJIL-FIRED, 


LISTED BY 


UNDERWRITERS’ LABORATORIES, INC. 


ALL GAS-FIRED STANDARD MODELS 
APPROVED BY AMERICAN GAS 


ASSOCIATION. 


ACCEPTANCE BY FACTORY MUTUAL 
ENGINEERING DIVISION OF DRAVO 
STANDARDIZED SAFETY CONTROL 


CIRCUIT. 


DRAVO HEATER SAFETY MEANS 
SAVINGS FOR YOU 
Because they have this safety approval, you'll 
find you can obtain the lowest-possible insurance 
rates with Dravo Counterflo Heaters. These sav- 
ings represent only part of the many savings you 
get with Dravo warm-air Heaters. For instance: 


DRAVO HEATERS OFFER YOU... 


@ low initial cost . . . savings up to 60% on 
installation 

@ concentration of heat at working levels 

@ 150-foot air throw . . . no duct work required 


@ flexibility . . . units can be mounted in any 
position on floor, wall or ceiling 


@ automatic operation . 
controls 

@ long service life .. . low maintenance. . . stain- 
less steel combustion chamber eliminates re- 
fractory lining 

@ mobility . .. can be moved easily to any location 

@ low fuel consumption .. . direct-fired . . . burns 
gas or oil . . . readily converted 


DRAVO HEATERS HAVE MANY USES... 


These versatile heaters are ideal for commercial 
and industrial use in foundries . . . warehouses 
. - machine shops . . . stores ... schools... 
churches . . . process industries . . . and many 
others. Why not look into the possibilities of 
Dravo Heaters for your heating and ventilating 
needs? Write today for Bulletin No. QR-5 26-809 


. - on-off or modulating 


Manufactured and sold 


HEATING DEPARTMENT te Gc he 


D R AVO Dravo Bidg., Fifth & Liberty Ave. Marine Industries, Ltd., 


Sorel, Quebec 
coRP ORaAtTstoOoN PITTSBURGH 22, PA. ff — 
& Export Associates: 
ATUANTA © BOSTON © CHICAGO * CLEVELAND © DETROIT * NEW YORK © PHILADELPHIA ° PITTSBURGH Lynch, Wilde & Ce., 
Sales Representatives in Principal Cities Washington 9, D.C. 
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Form radiant heating grids faster, too 


... with Bundyweld 


NOTE that Bundyweld expanded end, above. It spells even 
easier radiant heating installation! 


For twenty-foot lengths of Bundyweld Tubing can be sent 
to your building site with one end expanded (if specified). 
Then, one man quickly forms grid on simple fixture .. . 
slips unexpanded end into expanded end of the next grid, 
and silver brazes (or soft solders) grids into strong, 
permanent, leakproof union. 


Two men can easily position the rigid, lightweight 
Bundyweld sections on ceilings or in floors. No hitches, 


delays. In jig time, your Bundyweld radiant heating 
system is all set, to the tune of a major savings in time 
and costs. 


Bundyweld is double-walled from a single strip, copper- 
bonded through 360° of wall contact. It’s stronger-walled, 
thinner-walled; bends more readily without collapsing 
structurally. Uniformity, even flow, maximum heat con- 
ductivity are yours! 


Write today for the complete Bundyweld radiant heating 
story. Bundy Tubing Company, Detroit 14, Michi: 


Bundyweld Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 





WHY BUNDYWELD IS BETTER TUBING 


continuously rolled 
twice 


into a tube of uni- 
form thickness, and 
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passed 

nace. Bonding metal 
fuses with basic brazed thro 
metal, presto— of wall 


Bundyweld.. 
double-walled an 
ugh 























THE iron and steel industry faces a serious scrap 
shortage, growing more critical every day. . . . It will 
be impossible for producers to make the steel tonnages de- 
manded for rearmament and essential civilian needs, unless 
consumers cooperate by furnishing more scrap. . . Most 
desperately needed now is heavy industrial iron and steel 
scrap. . . . Keep the cobwebs from gathering at your 
own plant by turning in more of your own scrap today. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


) 


| industry is using all its resources to produce more steel, but it needs your help and 
Turn in your scrap, through your regular sources, at the earliest possible moment 
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THERE ARE § 750 SQ.INCHES 
OF HEATING SURFACE... 


In This Popular-Size Beret 
YOUNG Convector Core 


Efficient heating is assured by the non-ferrous Versatility is yours, too. The Young Line offers 
tube-and-fin heating element (illustrated)—de- a variety of cabinet styles (free-standing, wall- 
veloped by Young through a quarter-century of _ hung, recessed, low-level, etc.) for every rating— 
experience in engineering and manufacturing a type for every job. Your nearest Young Rep- 
heat transfer products. Heating comfort is a cer- _ resentative will gladly give you the details on 
tainty because of the quiet, steady flow of clean, _ special Young construction features that shorten 
draftless warmth circulated throughout the room _installation time and provide complete customer 
by convection currents. Rounded cabinet corners _satisfaction through years of use. Or, if you pre- 
and flanged edges, with styling that permits wall- _— fer, mail the coupon below for the Young Con- 
recessing, produces a unit that is unobtrusive— vector Catalog File. 

one which blends harmoniously with any interior. 


LEARN HOW YOUNG CONVECTOR-RADIATORS 
OUNG CAN CUT CORNERS ON HEATING BUDGETS 
YOUNG RADIATOR COMPANY 


Dept. 521-M 
Racine, Wisconsin 





Heat Transfer Prod- Heating, Cooling, 
ucts for Automotive and Air Condition- 
and Industrial ing Products for 2 
plications. su sees and Industry. Rush me full details about the Young 


eee Convector-Radictor Line, without obligation. 


YOUNG RADIATOR COMPANY 


Dept. 521-M, RACINE, WISCONSIN 





Factories at Racine, Wisconsin and Mattoon, Illinois 
Sales and Engineering Representatives 
in All Principal Cities ity Zone State 





— eee eee ee eee eee ee oe eee 
<—.- oes ee ee ee eee ee oe oe 
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PEOPLES SAVINGS BANK 
Evansville, Indiana 


Architect and Builder: Bank 
Building and Equipment Corp- 
z oration of America, St. Louis, 
; Missouri. 


a 


THANKS TO BARBER-COLMAN 


yinecled ee Lisiibuitore 


“Good looks” are more than brick deep in this modern banking 
2 
i. 








‘structure. Customer and employee comfort have also received the 


ad 


‘important attention they deserve. Proper air distribution is assured 
‘with Barber-Colman Line-O-Flo units. This line-type ceiling out- 


‘let can be used singly, or in continuous strips as illustrated above. 

; Ranpaie ok side tate lines teeters 
i ° 7 ‘ a . Adaptable to either flush ceiling installati 

; For low pressure drop, low noise level, and high diffusion efficiency, installati ed du faite 


or to on exposed ducts. Write 
for bulletin F-4085-1. 





» Line-O-Flo is the choice of leading architects, engineers, and con- 


oN 


tractors. Line-O-Flo Ceiling Outlets are dimensionally coordinated kas. 


‘>, 
Ne, 
isi 
2 
ery 
IZ i, 


is! > i; meine — 
Gre Rey 
. if Sam 3 : Binal S ing TN Aa 
for use with acoustical ceilings and other building products. patentsatenoteng J 
Fe bf 
iD 


U7 
WS, 


te CN My 
~ ETE hol 
Bulletin F-2741, which ig 


‘ a imensions ADJUSTABLE SQUARE CEILING OUTLET — For 
gves comp lete pe rformance dat ? d “i acoustical tile or plaster ceilings. Available in 


. . : recessed or surface types. Adjusts to any 
and helpful installation suggestions. Gauibedinn coud . Balletia F-4728 
gives full details. 


BARBER-COLMAN COMPANY, 1224 Rock St., Rockford, Illinois 
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FROM THE SAME BOILER 


Hydro-Flo Heating 


B & G Hydro-Flo Heating keeps offices 
at the proper temperature for seden- 
tary occupations—prevents over and 
under heating. 


Dividing a B & G Hydro-Flo System into a number of heatin 
zones permits different temperatures to be maintained in dif 
ferent sections of a building. The advantages are two-fold . . . 
greater comfort for workers at every level of physical activity 
and a substantial reduction in heating cost. 


. B & G Hydro-Flo Heating—a forced hot water system—elim- 
Worker efficiency is stepped up by 0 inates the usual causes of uneven, wasteful heating. Water as 
pare ar tin nr co hn mates oo 6 8 a heating medium can be so closely controlled that every 
ture best suited to occupational activity. change in the weather is met with a corresponding change in 
the heat supply. Hence, indoor temperature is maintained uni- 
formly at whatever degree is desired. 
Any type of radiant heating units 
can be used with B & G Hydro-Flo 
Heating—baseboard panels, con- 
vectors, radiators, radiant floor 
and ceiling panels or unit heaters. 
No complex controls are required 
—Hydro-Flo equipment is amaz- 
ingly simple and dependable. 








For residential application 


Hundreds of thousands of homes and 
apartments today have B & G Hydro- 
Flo Heating. This system provides ra- 
diant sunny warmth with all the econ- 
omy of a controlled heat supply ... and 
in addition furnishes an abundance of 
: domestic hot water all year ‘round. 
Garages and storerooms need little 
heat. B & G Hydro-Flo Heating saves 
fuel by keeping such areas at a com- 
paratively low temperature. 


Send for catalog of B & G BELL & GOSSETT 
Hydro-Flo Heating Products Cc re} M Pp A N Y 


Dept. CH-4, Morton Grove, III. 
*Reg. U.S. Pat. Off. Canadian Licensee: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto, Canada 
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AIR-MAZE CORPORATION ANNOUNCES 
PURCHASE OF THE 
DETROIT AIR FILTER COMPANY 


Production of Detroit's DUSTA Y disposable panels 
to be increased to meet growing demand 





Cross-section of the Air-Maze Dustay filter 
panel showing how air changes direction 
twice, bringing dust particles in contact 
with the adhesive-coated cellular channels. 


AIR FILTERS 
SILENCERS 
SPARK ARRESTERS 








ITH THE ACQUISITION of The Detroit Air 

Filter Company, Air-Maze—which has pre- 
viously manufactured only the permanent types 
of filter panels—now offers customers a choice of 
disposable filters as well, thus supplying every 
filter panel need. 

Dustay® filter panels have had outstanding 
acceptance for warm air furnaces, air conditioning 
units and ventilating systems because they hold 
more dirt and last longer than other disposable 
types. And Air-Maze is stepping up production 
to meet the growing demand. 


HOLD MORE DIRT—LAST LONGER 


Dustay filters hold more dirt-and last longer— 
because: (1) they hold more adhesive—over a pound 
compared to only 3 to 6 ounces for most competi- 
tive makes, and (2) their cellular passages permit 
“depth” of dirt-holding capacity, where other 
disposable panels rely on surface loading. 

The large amount of adhesive stored within 
the highly-absorbent filter cores makes possible 
Dustay’s remarkable “wick action”. As dust 
adheres to the collecting surfaces it absorbs the 
adhesive through capillary attraction. The adhe- 
sive-laden dust then becomes a medium to collect 
succeeding particles. 


CHANGES AIR FLOW TWICE 


Air changes its direction of flow upon entering 
the Dustay filter, then is forced to take a different 
direction half way through. This creates a scrub- 
bing action which assures thoroughly cleansed 
air at the outlet. 

Air-Maze Dustay filters provide low-cost clean 
air for both home and industry—in warm air 
furnaces, air conditioning units and ventilating 
systems. For full details call your nearby Air- 
Maze representative or write Air-Maze Corp., 
Cleveland 5, Ohio. 


LIQUID FILTERS 
OIL SEPARATORS 
GREASE FILTERS 








THE FILTER ENGINEERS i 


48 





DECEMEER, 1951, HEATING AND VENTILATING 


A NEW BOOK ON 
HEAT TRANSFER | 


TIME-SAVING 


GRAPHICAL 
SOLUTIONS 
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CHARTS COVERING ALL THESE APPLICATIONS 


SPEED SOLUTION OF 


Graphs Relating to Conduction 
Dnduction through a Plane Surface 
Dgarithmic Mean Area, or Diameter, or Temperature Difference 
pometrical Mean Area 
ermal Resistance of Walls of Ferrous and Non-Ferrous Tube 


Graphs Relating to Radiation 
ape Factor of Human Standing: with Respect to Floor, Wall 
and Ceiling Elements 
ape Factor of Human Sitting: with Respect to Ceiling 
ape Factors of Parallel Opposed Planes (Rectangular) 
ape Factors of Norma! Rectangular Planes Having a Common 
Side 
ape Factor of a Rectangular Plane with Respect to a Small 
Area in a Parallel Plane, a Normal to the Small Area Passing 
through One Corner of the Rectangle 


ape Factor of a Rectangular Plane with Respect to a Small 
» Area in a Normal, Plane, the Small Area Being Cut by a 
Normal to One Corner of the Rectangle 
Equivalent Film Coefficient, hr, for Radiation 
Net Radiant Transfer between any Two Surfaces 
Equivalent Gaseous Radiation Coefficient, hw, for Water Vapor 


Graphs of Dimensionless Parameters 


Reynolds, Grashof, Prandt!, and Nusselt Number Evaluations 
Film Coefficient Evaluation from Nusselt Number 


Graphs Relating to Free Convection, Streamline Flow, Convection 
with Gravity Flow and Evaporation and Condensation of Water 
Newton’s Law of Cooling 

Viscous Liquids Heating or Cooling Inside Pipes 

Water Heating during Streamline Flow in a Vertical! Pipe 

Water Flowing by Gravity Down through a Vertical Tube 

Water Trickling by Gravity over the Outside of Horizontal Pipes 
Free Convection from Horizontal Pipes to Liquids or Gases 

Air: Natural Convection over Flat Plates 


COMPLEX PROBLEMS 


Conductance of Air Spaces 

Air: Natural Convection over Pipes 

Boiling of a Liquid: Water 

Steam Condensing on a Horizontal Tube 

Steam Condensing on a Vertical Tube—2 methods 


Graphs Relating to Combined Heat Transmission 
Overall Rate of Heat Transmission 


Film Coefficient per Lineal Foot of Standard and Extra Heavy 
Pipe and Various Types of Copper Tube 
Overail Coefficient, U, Based on Film Coefficients Only 


Surface and Mid-Wall Temperatures of a Homogeneous Building 
Wall 


Overall Coefficient for a Roof-Ceiling Combination 
Outside Film Coefficient for Building Walls 
Conductance from Inside-Wall Surface to Outside Air 
Inside Air Temperature Corrected for Radiation Effects 


Graphs Relating to Forced Convection: General Relationships 
Liquid or Gas Being Heated or a Gas Being Cooled within a Tube 
Liquid Cooling within a Tube 
Gases Heating or Cooling Inside of a Tube: Approximate Solution 


Liquids or Gases Heating or Cooling in Flow Outside and Normal 
to a Tube 


Gases Flowing Outside and Normal to a Tube: Approximate 
lution 


Flow in Helical Coils: Correction to Basic Film Coefficient 


Graphs Relating to Forced Convection of Various Liquids, Heating 


or Cooling, Flowing Inside a Pipe or Outside and Normal to a 
Single Pipe 


Graphs Relating to Forced Convection of Various Gases and 
Vapors, Heating or Cooling, Flowing Inside a Pipe or Outside 
and Normal to a Single Pipe 
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Combined Text and Reference Book 
123 Time-Saving Working Charts 


A New Book for the Practicing Engineer 
as well as the Student of Heat Transfer 


INDUSTRIAL HEAT TRANSFER provides a 
selective, time-saving approach to methods of heat 
transfer analysis. This new work by F. W. Hutch- 
inson presents and discusses equations fivding the 
widest industrial application, analyzes their de- 
rivation, and then brings the subject to an eminent- 
ly practical conclusion by providing graphs which 
permit direct visual solutions of the most com- 
monly encountered problems. Because of its 
unique treatment of the subject, INDUSTRIAL 
HEAT TRANSFER is a valuable textbook for 
students of heat transfer, and a useful working 
handbook for practicing engineers who must make 
accurate calculations of heat transfer coefficients 
and rates in designing or specifying actual installa- 
tions. 


A complete list of the applications which the 
graphs cover is shown on the opposite page. These 
graphs are equal in accuracy to the equations from 
which they are derived. Since many of the equa- 
tions contain fractional powers and similar com- 
plexities, these direct-reading graphs not only save 
time, but also help to eliminate the possibility of 
error in calculations. As an example, consider 
problems involving the forced convection of liquids 
or gases which are heating or cooling while flowing 
within or outside of pipes. Analytical solutions 
for these cases would require the determination of 
viscosity, specific heat, thermal conductivity, and 
The 
graphs simplify these cases by permitting direct 


density—all as functions of temperature. 


evaluation of the heat transfer characteristics of 
each fluid without having to determine its physical 
properties. 
dustrial heat transfer application can thus be 
solved—accurately—in a few minutes. 


Problems covering almost every in- 


As a further aid, the page opposite each graph 
gives the equation, its limitations, its extension, 
and the references to the discussion of that equa- 
tion in the text. An actual example is given, and 
its solution is shown on the graph. Examples have 
been selected which not only demonstrate the use 
of the graphs, but also illustrate typical solutions 
of heat transfer problems. The book is printed 
on a special hard-finish paper to permit pencil 
construction lines to be made directly on the pages 
and erased after the problem is solved. 


The author is Professor of Mechanical Engineer- 
ing at the University of California, and is co- 
author of a number of books on Panel Heating, 
Refrigeration, and Air Conditioning. His knowl- 
edge of heat transfer is well grounded on practical 
experience as well as theory, as he acts as con- 
sultant on heat transfer problems for many indus- 
trial firms. His book goes beyond a general dis- 
cussion of heat transfer theory to provide the 
means for solving actual industrial heat transfer 
problems of every description. Attractively bound 


‘in durable green buckram, stamped in gold, 


INDUSTRIAL HEAT TRANSFER is a work- 
ing reference book that will insure accurate cal- 


culations and save hours of valuable time. 


$@.00 
336 pages Postpaid in U. S. 





COMBINED HEAT TRANSFER Shown below are two typical pages from 
INDUSTRIAL HEAT TRANSFER which illus- 
 - 260" SEB BOIS Es TASB oo ao trate how readily a complex problem can be 


solved graphically. The actual solution of a 
TYPE K COPPER’ TUBE, o typical problem is described in the text and 


shown on each graph. 














OUTSIDE! 








COMBINED HEAT TRANSFER 


Film Coefficient per Lineal Foot of Type K Copper Tube 


Evaluation of the inside or outside film coefficient for Type K 
copper tube in terms of surface area associated with unit length. 


Equations:h'=hA, hl =hA, 








Text References: Refer to section 5.2, equation 5.9. 


Extensions: Refer to Figs. 5.2 through 5.6 for other types of pipe 
and tube. 

When the overall coefficient of heat transfer is evaluated in terms 
of outside pipe surface this graph can be used to convert to a basis 
of unit length. Similarly. when the heat transfer rate is known in 
terms of outside area it can be converted, using the outside section 
of this graph, that is. the upper half, to a unit length basis. 

The reciprocal of the result given by Figs. 2.4 or 2.5 can be used 
in this graph, or in Figs. 5.2 through 5.6, for conversion to a unit 
length basis. 

















Special Conditions: Note that stated diameters are nominal 
values. 


Example: The outside film coefficient for transfer through the 
wall of a 3 inch nominal diameter Type K copper tube is 1500 Btu 
per hour per ‘F per square foot of outside surface. (1) Determine 
the value of the outside film coefficient for unit length of tube. (2) 
600 1000 1200 400° 1600 1800 2000 Determine the value of the outside film coefficient when expressed 
Filen Codthcient h, Bhu/fheWsqht VF) in terms of unit of inside surface area. 











Solution: (1) Enter the scale at the bottom of the graph (Fig. 
5.4) at 1500 and rise to the upper section of the graph, for outside, 
where intersect the radial corresponding to 3 inch nominal! diam- 
eter tube. From this point move horizontally to the left (for 4-inch 
tube this direction would be to the right) to the transfer line and 
then rise to the scale at the top of the graph where read 1220 as the 
outside film coefficient in Btu per hour per ‘F per lineal foot of 
tube. (2) To convert to a basis of inside surface area enter the top 
scale at 1220 and drop vertically (example line not shown on the 

graph) to the transfer line in the lower section. From this inter- 

If you are a student of heat transfer, or are section move right to the radial line for 3-inch tube aad then drop 
: . se § wh > $s >. 
engaged in practical heat transfer work, order Se er it 


INDUSTRIAL HEAT TRANSFER today. 








You may select any one of the methods of pay- 
ment described in the order form below. 

















THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. CHECK METHOD OF 


Please send me ._. copies of INDUSTRIAL HEAT TRANSFER at $6:00 a 


each. 1 I enclose our firm Purchase 
Order. 
Name 


Co I enclose in check or 
i ae EOS Soraya SP Sane. iene ONS money order in full payment. 
Street and No. (Money will be refunded if you 


are not satisfied.) 


[) Send book postpaid. I will send 
payment in five days if I wish 
to keep the book. 

Zone . . State H&V-12/51 


City...... .Zone State 
Home Address . 


(Please fill in i you want book sent ‘to your home.) 


Printed in U.S.A. 
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from the 


most accurate 


UNIT VENTILATOR 


CONTROL 
of them all 











No. 356 LOW-LIMIT 
AIRSTREAM THERMOSTAT 


A precision non-waste type instru- 
ment requiring no auxiliary devices 
to supplement its accurate low limit 
control of unit ventilator discharge 
temperatures. 


Powers Features that Give Better Control 
with Less Maintenance 


Since unit ventilators operate on minimum discharge tempera- 
ture much of the time it is imperative that an accurate and 
dependable low limit thermostat be used. 





@ Powers 2-line non-waste Airstream Thermostats 
have a graduated dial for ease of adjustment— 
also Adjustable Sensitivity for precise control. 


@With its ingenious non-waste double air valve 
mechanism there is no continuous waste of com- 
pressed air. It is not a “leakstat’”. 


@Once set for the proper temperature a Powers 
No. 356 Thermostat requires no re-adjustment 
—there are no fine restrictions to be serviced. 


Compare the performance of Powers unit ventilator control 
with others. You too will prefer its greater simplicity, accuracy 
and dependability. Benefits: More comfortable classrooms 
and less maintenance than with more complicated systems. 


Write for Bulletin 301-AS 


THE POWERS REGULATOR CO. 


SKOKIE, ILLINOIS © Offices in Over 50 Cities 
Chicago 13, lll., 3819 N. Ashland Avenve © New York 17, N. Y., 231 East 46th Street 
Les Angeles 5, Cal., 1308 West Sth Street © Toronto, Ontario, 195 Spadina Avenue 
Mexico, D. F., Apartade 63 Bis. © Honoluly 3, Hawaii, P. O. 2755—450 Piikoi at Kona 
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How should a 


unit heater behave ? 


It should always be on its toes to give you all the heat it can get 
from its heating element. 


It should be efficient and powerful. That is, it should direct and 
control the heat, putting it where it’s needed without drafts or dead spots. 


But it should be thrifty, too, to keep bills down. And it should be 
good looking, yet sturdy enough to stand up for years. 

That’s looking at it, of course, from your customer’s point of 
view. But how about you? 

If you’re a distributor, you're interested in all these features, 
plus one more. An important one. A unit heater should allow you 
a good margin of profit. 

Carrier Unit Heaters give everyone what he wants. 


There are three propeller fan types for every kind of job. Each is 


ruggedly built and soundly engineered. Their capacities range from 
21,000 to 500,000 Btu’s per hour. 


For heating and ventilating large enclosed areas, there are Carrier's 
blower fan type Heat Diffusers—capacities up to 1.570.000 Btu’s per hour. 


It’s good business making a Carrier installation. It pays off in 
customer satisfaction and in profits, too. For information, write 
Carrier Corporation, Syracuse 1, New York. 


Carrier Industrial Heating Equipment is playing an important role 
: ae : , . ‘ms 
in our present defense actions just as in the case of World War II. This 
type of equipment is used almost exclusively to economically provide 
heat in plants producing war materials, as well as in military buildings, 
barracks, Army and Navy depots, etc. 








Carrier 46S Four-way Directed-flo 
Unit Heater. Best on the market 
for jobs calling for quick heat 
from hizh ceiling suspension. De- 
livers heated air to the floor line 
from heights up to 40 ft. Effective 
range from any of its four sides— 
up to 100 ft. Heat direction in any 
quantity at any angle. With steam 


or hot water. Capacities: 49,000‘! 


to 500,000 Btu’s per hour. 


Carrier 467 Gas-fired Unit Heater. 
Most practical gas-fired unit at the 
price. AGA approved. Aluminized 
Steel heat exchanger and combus- 
tion chamber welded together into 
one leakproof assembly. Very, 
very economical. With LP gas— 
and manufactured, mixed and nat- 
ural gases. Seven sizes. Capaci- 
ties: 70,000 to 230,000 Btu's per 
hour. 
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Carrier 46U Horizontal Discharge 
Unit Heater, The smartest looking 
unit that ever came off a drafting 
board—yet so rugged it's right 
for garages, factories, machine 
shops, ete. Single-row coil con- 
struction offers less air resistance, 
reduces power consumption, helps 
slash heating bills to a minimum. 
Steam or hot water. Capacities: 
21,000 to 200,000 Btu's per hour. 








Wayne Memorial High Schooi 


Architects: 

Maricomson Fowler & Hammond, Inc., 

Detroit 

George D. Mason Company, Detroit 
Mechanical Engineer: 

F. O. Jordan, Detroit 
Heating & Plumbing Contractor: 

L. Lb. MeConachie Co., Detroit 





Marsh Valves and Traps Throughout 


Marsh Packless Valves and Radiator Traps 
were chosen throughout for the Wayne 
Memorial High School. The most permanent 
packless valve construction is the Marsh 
metal-to-metal seal and the best team-mate 
for this better valve is the Marsh radiator trap. 


Marsh float and thermostatic traps like this 
were used in the Wayne High School. 


Pride of its community is this modern 312 million dollar high school 
at Wayne, Michigan, near Detroit. It is a worthy addition to the 
growing list of model school buildings that are rising to the call of 
the tremendously increased number of young folks who are going 
in for more and more education. 


Such buildings are planned and erected to become a lasting 
part of community activities; so it is significant that a large number 
of Marsh valves and traps were used in the well-engineered system 
which heats the laboratories, library, cafeteria, gymnasium, offices 
and classrooms. 


But high tribute though it is, the selection of Marsh equipment 
here is simply one more example of the preference accorded Marsh 
heating specialties by foremost heating engineers and contractors 
in every section of America. 


For your next job consider the equipment that is first choice of 
the most critical heating men. Write for the Marsh heating specialties 
catalog, 76-H, covering Marsh valves, traps, venting devices and 
the dollar-saving Marsh Tri-Trol regulator. 


MARSH HEATING EQUIPMENT CO. 


Sales affiliate of Jas. P. Marsh Corporation 
Dept. U, Skokie, ttl. 





BIG FUEL SAVING WHEN HEAT REGULATION IS IN STEP 
WITH THE WEATHER:— 


Marsh Tri-Trol is the simple, low-cost, Braco in- 
stalled heat regulator for 
buildings from Hest to largest. Ask Ps bulletin 
showing how it gives ideal heating comfort at 
lowest cost by controlling heating in accordance 
with outside temperature, 














MARSH Mating Sreciclton since oss 
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Marka vnits 


are doing 
ae GIANT job eee 


@ AIR CONDITIONING UNITS. Three 
of these are providing the shopping 
area of the Washington, D. C. Giant 
Store with cooling, heating, ventiiat- 
ing and filtering functions—for yeor- 
round comfort. 







Customer comfort is an important ingredient in the 
shopping service offered by the Giant chain of super- 
markets. That’s why—for the tenth time—Giant Stores 
have turned to Marlo equipment for dependable, ef- 
ficient and economical air conditioning. 


@ EVAPORATIVE CONDENSER. Quiet, 
compact addition to this 40-ton- 
copacity supermarket installation. 
Designed to assure moximum weter 
savings; rated for low condensing 
temperatures to minimize scoling. 


Write for information on 
the complete Marlo line 


LL 


COIL CO. ¢ 6135 Manchester Rd. ¢ St. Louis 10, Me. 


@eeeeeeeeeeeeeneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeed 
COOLING TOWERS © EVAPORATIVE CONDENSERS © INDUSTRIAL COOLERS 
GIB CONDITIONING UNITS © MULTI-ZONE UNITS © BLAST WEATING & COOLING COS 
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SAVE FUEL 


INCREASE BOILER 
CAPACITY 


Zoe DIAMOND 
+a | re Nie, Aceh 134 


Accumulated soot in a boiler is a tremendous 
waster of fuel. Soot is an exceptional insulator . . . 
a very effective barrier to the heat. Cold rooms, 
higher fuel bills, general unsatisfactory operation 
are the result. Hand cleaning is inefficient, dirty, , 
even dangerous. 

Diamond AIE Automatic “Air Puff’ Soot 
Blowers do a really efficient job of cleaning, with- 
out trouble, dirt, or nuisance. The boiler does not 7 
need to be taken off the line. The operator merely / 
pushes a button and turns a valve . . . operation 
is automatic. 

The Diamond “Air Puff” system is practically 
foolproof and is applicable to any number of 
boilers. For better heating, fuel saving, and a ¥ 
cleaner boiler room, investigate Diamond ALE 7 
Automatic “Air Puff” Soot Blowers. Write for* 
Bulletin 897 P. 


eS t / 4 Five fire tube heating boilers at large 
< ae ' - housing project are cleaned with Dia- 


mond Automatic “Air Puff” Soot 
Blowers. 


Multi-Nozzle Element 
of AvE blower automati- 
cally rotates in a series of 
steps, blowing the entire 
tube bank. Cleaning is effi- 
cient—complete. VY Small compressor and receiver sup- 


ply all compressed air needed for battery 








DIAMOND POWER SPECIALTY CORP. 


LANCASTER. OHLO 
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Berkley (Calif.) High School Auditorium 
Architect: Henry H. Gutterson, San Francisco 


today’s best buy is better air! 


Consulting Mechanical Engineer: G. M. Simonson, San Francisco 


Contractor: Marelich Mfg. Co. Inc., San Bruno 


AAF MULTI-DUTY 


most widely used automatic air filter in the world | 


Here Multi-Duty goes to school, 
' though it’s just as popular for 
) rugged service in steel mills or 
defense plants. 


When Berkley, California built its 
$3,000,000 high school auditorium it 
did things in a big way. This marvel 
of construction seats 3500 people and 
its ventilation system supplies 156,000 
C.F.M. of clean air for their comfort. 
Such a large air volume should have 
automatic filtration and that’s why the 


American Ai 


294 Central Ave., Louisville 8, Kentucky 


AAF Multi-Duty installation shown 
above was selected for this project. 


The Multi-Duty automatic filter, be- 
cause of its self-cleaning feature, is 
ideal for applications of this type 
where ventilating systems are not in 
continuous use. The filter is always in 
eficient operating condition without 
depending on the human element. 


The exclusive principle of overlap- 
ping panel construction in the Multi- 


COMPANY, 


Duty was introduced by AAF in 1927. 
It is still the most practical method 
of combining the function of self- 
cleaning with the operating cycle. 
Although there have been numerous 
improvements in the design of indi- 
vidual panels and in unit construc- 
tion, this basic principle has never 
been surpassed. 


For detailed and illustrated descrip- 
tion of Multi-Duty write today for 
Engineering Bulletin No. 241-B. 


ir slter | 


In Canada: alg soci Ltd., Montreal, P. Q. | 


DECEMBER, 1951, HEATING AND VENTILATING 





“We have to know that this new mine is going to do 
for hours under the a ae being Spry tag Letom 


its job even after riding 
in in sub-zero 


Department, Naval Ordnance Laboratory, White Oak, Maryland. The 
oot temperature and humidity conditi 


ions are ly provided by 





temperatures,” said R. E. Hightower, chief of the 


hington refrigeration. Contractor: A. E. Magher Co., AA Y.,N.Y. 


They're Checking Ordnance at 65° Below! 


You see, that cylindrical object is a mine. The masks 
keep faces from freezing as the Navy studies icing 
effects to be certain that neither ice nor stiffened 
parts will affect its operation when dropped from a 
sub-zero atmosphere into the ocean. 

These studies are made in the new stainless steel 
temperature simulation chamber at the Naval Ord- 
nance Laboratory, White Oak, Maryland, where ord- 
nance equipment can be subjected to temperatures 
from 200 above to 100 below zero, Fahrenheit, with 
any desired humidity. 

The naval laboratory uses a Worthington brine 
cooling system composed of one centrifugal com- 
pressor and four reciprocating compressors to re- 
duce the temperature of the chamber to minus 100 F. 

This is but one of many military low-temperature 
installations where Worthington products are help- 


ing to insure that our armed forces get the best 
equipment in the world. 

The knowledge and experience which has made 
Worthington a leader in this field is available to you 
for any type of air conditioning or refrigeration in- 
stallation. Consult Classified Telephone Directory 
for nearest Worthington distributor. Worthington 
Pump and Machinery Corporation, Air Conditioning 
and Refrigeration Division, Harrison, N. J., special- 
ists in air conditioning and refrigeration for more 
than 50 years. 


een sig 


AIR CONDITIONING AND REFRIGERATION 





THE MOST COMPLETE LINE... ALWAYS THE CORRECT RECOMMENDATION 
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What Do You Want to Know 
About FUEL OIL? 


Here's a New Book 
That Gives You 
The Answers! 


CONTENTS 


Introduction: Chemistry Color 
of Petroleum Distillation 
| Petroleum Refining Preheating of Fuel Oils 


Processes Sampling and Storage 
oe ages Types of Tanks 
t 


Feel ° Stability of Fuel Oils 
poravity . Fuel Oil Treatments 
Mie of Combustion Reclaimed Fuel Oils 


paneaty Blending of Oils 
qWeter and Sediment Transportation and 


“Carbon Storage 
‘Ash and Salt Residue Fue! Oil Specifications 


lash and Fire Points Complaints and Causes 
Pour Point of Trouble 


Sulphur 


160 Pages - 34 Tables 


4-50 


Postpaid in U. S. 





Sent on Approval! if you wish to 
exemine FUEL OIL MANUAL fur- 
ther, send for it under our Five Day 
Free Inspection Plan. Just fill out 
coupon and book will be sent post- 
paid at once. If you decide to keep 
the book, you may pay for it within 
five days. ‘ 





If you buy or sell fuel oil . . . Do you know how to compare 
the properties of various grades and types? . . . how to specify and 
select fuel oils? . . . how to advise your customers intelligently? 


If you install oil-burning equipment . . . Do you know the 
factors which influence efficient combustion? . . . how to analyze 
fuel oil troubles and apply the proper remedies? 


If you handle fuel oil or oil-burning equipment, you will find 
FUEL OIL MANUAL, by Paul F. Schmidt, a convenient source 
of practical information that will give you a working knowledge 
of fuel oil, its properties and uses. Written by a chemist with many 
years’ experience in the industry, it gives a comprehensive picture of 
the characteristics and uses of every type and grade of fuel oil, from 
No. 2 to No. 6. Theory and involved discussions of interest only 
to chemists and refiners are eliminated. Technical language is 
avoided wherever possible, and all the terms used are fully ex- 
plained. A chapter is devoted to each of the important properties 
of fuel oil. In each case, the author explains fully the meaning of 
each property and shows how this information can be used in 
selecting, handling and burning of fuel oil. Fuel oil impurities 
and how they affect combustion are described fully, and the steps 
which can be taken to test for or avoid impurities are discussed. 
A special chapter on Fuel Oil Treatments describes what an addi- 
tive can or cannot do, and how the proper additive should be se- 
lected. Another chapter which every user of FUEL OIL MANUAL 
will find valuable is the one on Complaints and Causes of Trouble, 
which lists the troubles that may be encountered in using fuel oils, 
describes the symptoms of each and shows the correct remedy 
to apply in each case. 


FUEL OIL MANUAL is a valuable addition to your working 
library that will give you a thorough working knowledge of fuel 
oil properties, uses and limitations. Bound in flexible red Fabrikoid, 
stamped in gold, with rounded corners, it is designed to give you 
long service at your desk and on the job. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 
Please send me copies of FUEL OIL MANUAL at $3.50 each. 


0 | enclose $ payment in full. (Money will be refunded if 
you decide not to keep the book and return it within five days.) 


(0 Please send book postpaid. | will send payment in five days if | wish to 
keep the book. 


H&V 12/51 
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..- There are no fittings 
like WeldELLS 


When we say there are no welding fittings like WeldELLS ; : : 
we feel that we are simply repeating the expressed opin- 0 —— me pr ry covering welding fit- 
ions of thousands who know pipe welding. or _— _— ee : 
Often it is the opinion of a designer who recognizes the 1 Send Bulletin 493 covering Taylor Spiral Pipe 
engineered strength distribution and closely controlled and relatéd fittings. 
metallurgy of these fittings that are designed by engineers. 
Frequently, it is the opinion of a construction superin- 
tendent, maintenance man, or welding foreman who has POSITION 
discovered job-speeding, cost cutting features in WeldELLS 
that are combined in no other fittings. COMPANY 
Sometimes it is the opinion of those whose unusual 
requirements can only be satisfied in the broader Taylor STREET ADDRESS 
Forge line; for in certain sizes, weights and materials it can 
be truthfully said that there are no fittings BUT WeldELLS! ZONE STATE 
Mail to Taylor Forge & Pipe Works, P. O. Box 485. 
Chicago 90, Ill. 


511-1251 





TAYLOR FORGE & PIPE WORKS 
P. O. Box 485, Chicago 90, Illinois 


OFFICES IN ALL PRINCIPAL CITIES 
Plants at: Carnegie. Pa.; Fontana. Ca'if.: Ham ‘ton. Ont., Canada 


TAYLOR FORGE 
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— 780,000 pounds of them 
—some of them weighing 900 pounds 
—kept at 40° F. constant temperature 


At the San Francisco Plant of Kraft Foods Company, a single ACME Blo-Cold unit 
keeps the entire stocks at constant 40° F. More than three-quarters of a million 
pounds of Cheeses are stored in a room 40 x 60 feet. Some of the “big cheeses” weigh 
as much as 900 pounds. The single ACME Blo-Cold unit maintains a constant 40° 
temperature, easily and without any mechanical difficulty. 





The versatility of the ACME Blo-Cold unit makes it adaptable to a wide variety of 
applications. Throughout the country thousands of Blo-Cold installations are giving 
good service and maintaining a reputation for dependable low-cost operation. Opera- 
tional data and experience from these thousands of installations is your best guarantee 
of results, when you specify ACME, And don’t forget that ACME Refrigeration 
Components are used by all the major job refrigeration companies. 

Whatever your requirements, ACME engineers will cooperate in finding a simple low-cost solution 

to your problem. Write today -— no obligation. 


ACME INDUSTRIES, IAC., JACKSON, MICHIGAN, U.S.A. 


PRODUCTS Air Conditioning and Refrigeration Division 
—— CONTINUOUSLY SERVING THE AIR CONDITIONING AND REFRIGERATION INDUSTRY SINCE 1919 
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NEW 
FREE 
BOOKLET | 





Answers your questions 
about solders and soldering 


Because of a constant demand for infor- 
mation on soldering procedures, equip- 
ment and other useful data, Chase Brass 
and Copper has published this new book- 


let on solders and soldering information. 


It answers many questions on the 
choice of solder alloys, fluxes. soldering 
methods, quantities required and tools 
and other equipment needed. Send 
coupon below for your free copy today. 


FREE Booklet gives practical information on types of solders ond 
making solder joints. 








Chose Brass & Copper Co., Dept. 4'Y1251 
Waterbury 20, Conn. 


Chase - BRASS & COPPER 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
¢ The Nation's Headquarters for Brass & Copper 
Aibanyt Clevetand New York San Francisco 
Philadelphia Seattle 
Pittsburgh Waterbury 
>< 
(Tsates . 
office only Firm_ 
Street 


Please send me your FREE new booklet on 
SOLDERS AND SOLDERING. 


CHASE 
ge 
ey Position 
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defense effort.” 





ten brief years: 


From 700,000 in 1941 employee participation went 
to 27,000,000 at the peak of the war. 


Companies with Payroll Savings Plans jumped from 
10,000 in 1941 to more than 175,000 during the war. 


@ Since January 1, 1951, the number of men and 
women on Payroll Savings has grown from 5,000,000 
to 6,200,000. 


@ On September 30, 1951, individuals held Series E 
Bonds totaling $34.6 Billion—more than $4.6 Bil- 
lion greater than on V-J Day. 


“Ten years ago 


America’s Business 


publications Poe 


JOHN W. SNYDER 


Secretary of the Treasury 


“Ten years ago America’s business publications, as a voluntary public service, 
presented for the first time advertisements outlining the Payroll Savings 
Plan for the regular purchase of U. S. Savings Bonds, and urged its accept- 
ance. During the decade which has passed, American business has consist- 
ently supported the Payroll Savings Plan and made it a success. Continuation 
of this cooperation with the Treasury is most essential in the present emer- 
gency. Expanded sales of Defense Bonds will assist importantly in checking 
inflation, in preserving economic stability, and in furthering the over-all 


@ In the January-September, 1951, period, 33,418,000 
$25 E Bonds were purchased—a gain of 17% over 
the same period of 1950. 8,966,000 $50 E Bonds 
were sold in the first nine months of 1951. $25 and 
$50 denominations are the bonds bought by Payroll 


Savers. 


Congratulations to the executives of industry and 
the publishers of business papers for their continu- 
ing effort in promoting systematic savings through 
the Payroll Savings Plan—the plan that protects 
America and Americans. 


The U. S. Government does not pay for this advertising. The Treasury De- 


partment thanks, for their patriotic donation, the Advertising Council and 
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Shaker Square, Cleveland, Ohio, showing Ric-wil 
Piping ready for installation under Rapid Transif tracks. 


RIC-WIL INSULATED PIPING » 


INSTALLED WITH NO 


TRAFFIC INTERRUPTION 


One of the important requirements in the job of 
installing insulated piping supplying steam for 
heating buildings of the congested Shaker Square 
area was to make the installation without inter- 
ruption of either rail or street traffic on the ex- 
ceptionally busy thoroughfares. 

By cooperative engineering and planning, 
Ric-wiL Prefabricated HEL-COR Insulated 
Piping was installed by trenching on unused 
portions of the area and tunneling under the 
zail tracks and roadways, thus permitting an 


“et 


39 


” 


Tunneling method used to install Ric-wil 
pipe without traffic interruption. 


uninterrupted flow of traffic. 
By eliminating field fabrication of insulation ; 


and outer protection, the Ric-wiL prefabricated] ~ 


21-ft. straight sections and accessories were in-@ 
stalled quickly and economically. In the tunnel® 
installations the units were positioned by sliding 
them over the lower half of existing tile as shown 
in the illustration above. q 

This fast and low cost installation demonstrates 
one of the many advantages found in Ric-wiL 
Prefabricated Insulated Piping. 


Systems, call or write the 
Ric-wiL office nearest you or 
Dept. 5-SA in Cleveland, Ohio. 


INSULATED PIPING SYSTEMS 


OVERHEAD 


THE RIC-WIL COMPANY - CLEVELAND, 0. 


UNDERGROUND 


FOR FORTY VEARS THE GREATEST NAME IN INSULATED PIPING SYSTEMS. 
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BRIEFLY STATED 


© Shortages of materials retarded almost all types of 
construction during October resulting in a more than 
seasonal decline in activity, the U. S. Labor Department's 
Bureau of Labor Statistics and the Building Materials 
Division, U. S. Department of Commerce reported jointly. 
Delays in construction projects extend even to the basic 
steel and electric power expansion programs. The total 
value of new construction put in place during October 
amounted to about $2.7 billion, off 5% from the Sep- 
tember total and 3% less than the total for October, 1950. 
While most types of construction activity usually begin 
a seasonal decline from September to October, the drop 
this year was larger than usual. New homebuilding ac- 
tivity which increased slightly in October, was a notable 
exception to the general trend. Military and defense plant 
construction showed further moderate increases. 


® The United States Bureau of Mines Mineral Market 
Report M.M.S. No. 2030, “Distribution of Pennsylvania 
Anthracite” for the coal year 1950-51 is now being dis- 
tributed. In comparison with that for the previous year, 
it indicates an increase in total shipments of 306,000 

ns, or nearly 1%. Excluding the decline in overseas 

ports from the calculations, however, the gain in 

nited States and Canadian markets becomes 1,082,000 
tons or 2.7%. 


Due to the increasing importance of mathematical 
ethods in the field of heat engineering, a group de- 
oted exclusively to applied mathematics has been or- 
anized under the name, Mathematical Computing Ser- 
ice, 105 Court St., Brooklyn 2, N. Y. Manager J. L. 
iller says: Our organization specializes in performing 
rvices for industries and leading universities desiring 
ngineering calculations of a high degree of’ complexity 
nd the treatment of related mathematical problems in 
e field of heat engineering. An important function of 
ur group is the mathematical formulation and complete 
olution of a problem from the given physical data. The 
taff consists of consultants holding Doctorate Degrees 
ho are qualified to treat problems in applied mathe- 
atics related to mechanical and electrical engineering, 
eat conduction, radiation, thermodynamics, etc. 


York Corp. has announced the election of Donald M. 

agor to the office of vice-president and controller and 
William F. Lynne as secretary and treasurer. Mr. Magor 
has been controller of the corporation since 1939. Mr. 
Lynne has been associated with the corporation since 1935 
in the accounting end of the business. He became as- 
sistant controller in 1939, subsequently assistant secretary 
and secretary. 


® The Economy Pump Division of Hamilton-Thomas 
Corp., Hamilton, Ohio, is being consolidated with the 
C. H. Wheeler Mfg. Co., Philadelphia, Pa., another 
division of the corporation. Production, engineering and 
sales departments of Economy are being moved from 
Hamilton, Ohio, to the Philadelphia plant. Economy 
Pumps will henceforth be known as Wheeler-Economy 
Pumps. 
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* William B. Cooper has been appointed to the newly 
created position of sales manager of engineered products 
for American Radiator & Standard Sanitary Corp. Mr. 
Cooper will head a new department handling the sale of 
air conditioning, cooling and specialized heating equip- 
ment. 


® Factory sales of mechanical stokers in September, 
1951, increased 5% over the number sold in August but 
were 19% below sales in September, 1950, according to 
the Bureau of the Census, Department of Commerce. Total 
sales of mechanical stokers during the first nine months of 
1951 totaled 17,082 units, a slight decrease from the num- 
ber sold during the corresponding period of 1950. Sales 
of stokers for residential use, small apartment houses, and 
small commercial-heating jobs (classes 1 and 2) accounted 
for 82% of the total sales during September in terms of 
number of stokers. 


* Bituminous coal stocks at the end of September rose 
a little from the August 31 figure, to stand at 76,245,000 
tons—*%4 million tons below the June 30 peak. The own- 
ers of the above-ground stocks are, in the main, the 
electric utilities, the coke ovens, and general industry. At 
the end of September those three customer classes ac- 
counted for about 89% of the total stocks, yet they ac- 
counted for only 65% of the total U. S. consumption 
during the past twelve months. 


® Two new executive appointments in the Airtemp Di- 
vision of Chrysler Corp. have been announced. J. F. 
Knoff, who has been assistant general sales manager, 
was named general sales manager to take the place of 
C. S. Stackpole who recently resigned from the company. 
T. B. Hollencamp, former supervisor of service, was 
named national service manager. Mr. Knoff has been 
with Airtemp for six years. He joined the division in 
1945 as a district representative in the New Orleans re- 
gion. Mr. Hollencamp came with Airtemp in 1937 as a 
service representative. 


® Construction’s dollar volume in the 37 eastern states 
is likely to run 10% less in 1952 than in 1951, in the 
opinion of F. W. Dodge Corp. 


* Election of Gerry E. Morse as vice-president of Min- 
neapolis-Honeywell Regulator Co. in charge of industrial 
relations has been announced. Mr. Morse has been with 
Sylvania Electric Products, Inc., since 1933 and since 
1948 he has been Sylvania’s director of employee re- 
lations. 


* President Truman appointed John J. Forbes director 
of the Bureau of Mines, Department of the Interior. The 
announcement described Mr. Forbes as “one of the 
world’s foremost mine safety experts and an outstanding 
career employe in the Government Civil Service.” Mr. 
Forbes is a native of Shamokin, in the heart of the 
anthracite producing region, and worked as a youth in 
the mines. He later received a mining engineering degree 
from Pennsylvania State College. He has been chief of 
the Bureau’s Health and Safety Division since 1948, hav- 
ing previously served as chief engineer of the Safety 
Extension Service, chief inspector of the Coal Mine In- 
spection Division and chief engineer of the Mineral Pro- 
duction Security Division. 
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i school? (pages 19, 32) 
Why does “rain” often form inside roof spaces of a crowded store or 


( 32) 
Why does moisture gather on a water-and-vapor-proofed concrete floor? (page 


space? (page 33) 
Why is it wrong to vent cold roof spaces to a warm inside pag 
Does a concrete floor slab lose heat only at the edges? ‘pose noe 
whet direction does heat flow by Conduction? Convection? Radiation? ‘pages '', 
In i 


) 
Do “dead air spaces” exist with respect to heat flow? (page 16 ac Bee 
Why do metals radiate and absorb less heat than wood, plaster, rockw pages 


Why replace low-conductive air with denser emgee “3 greater 
aan i.e. ordinary insulation. (pages 11, 13, 14, 





& 


The answers to these and numerous other problems 
of heat and vapor flow are found in the pages of 
the New 1951 Edition of 


SIMPLIFIED PHYSICS of Vapor and THERMAL INSULATION 
By Alexander Schwartz 


Written in simple language easy to understand, yet accurate and complete enough to gratify the) ~ 
scientist. Crammed with information the engineer, architect, public official, builder, contractor, insulator, ) 
heating installer, need. Hundreds of universities and technical schools use previous editions as a text. a 
56 pages of Facts, Figures, Charts, Illustrations, and Explanations of Heat and Vapor Flow; Vapor Per- | 
meability; Condensation; Dry Rot; Conduction and Density; Convection; * 
Radiation and Emissivity; Reflection and Absorption. Sug- 

gests solutions and illustrated techniques for practical prob- 

lems of insulation installation, condensation, protection 

against heat loss or intrusion, radiant heating; cold storage. 


For The First Time 
TABLE OF ABSORPTIVITY AND EMISSIVITY OF MATERIALS 
Plus, Revised and Amplified, the Famous 
CHART OF THERMAL INSULATION VALUES 


These 2 charts are indispensable to anyone interested in building and 
heating. THE VALUABLE MANUAL IS FREE! Just fill in the coupon below. 


Rs ee agree 
Infra Insulation, Inc., Dept. v- Y, 
10 Murray Street, New York, N. Y. wees 42 HERE 


Please send FREE copy of ‘Simplified Physics of are the answers 
Vaper and Thermal Insulation’’—New 1951 Edition. 


mae a 


Addre LU INFRA INSULATION, INC. 
O) Send Infra insulation prices. 10 Murray St., N. Y., N.Y. 
DD Send infra sample. i 
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MAXIMUM EFFICIENCY FOR STEAM HEATING SYSTEMS 
ON HEATING, DRYING AND PROCESS WORK. 


' Designed for steam systems on heating, 
rying, or process work, these pumps offer 
he most reliable and efficient means of 

turning hot condensate to boiler or hot 
yell. In many cases these pumps will save 

Bostly installation of boilers in a pit to pro- 

vide gravity flow of returns from basement 

radiators and heating devices. 

The Jennings Condensation Pumps are 
sturdy and compact in construction, and 
combine receiving tank, pump and driving 
motor in a single assembly. Pumps are 
bronze fitted throughout, with tobin bronze 





JENNINGS CONDENSATION PUMPS 


shaft. The pumping impeller is of special 
design, made possible by our wide experi- 
ence with return line heating pumps, and is 
especially adapted for handling hot water 
with the greatest possible efficiency. 

Full automatic control is furnished by 
means of a ball float and float switch mech- 
anism mounted on the receiving tank. All 
wiring is made up at the factory, and it is 
necessary only to connect the pump to the 
system and hook up the leads. Complete 
information regarding these economical 
pumps sent promptly on request. 


THE NASH ENGINEERING COMPANY, 


SOUTH NORWALK, CONNECTICUT, U. S. A. 


68 


DECEMBER, 1951, HEATING AND VENTILATING 





oe gi ye . : 





Unusual Refrigeration System for 
| roy aad WS aqh ol-¥a-habha- we M-y—) an OJ at-baalel-)¢— 


W. A. BINGHAM, JR. 


Engineer, Service Department, Carrier Corp. 


Description of the special refrigeration system that 
serves two low temperature brine circuits for test 
chambers at the Wright-Patterson Air Force Base, 
Dayton, Ohio. How refrigeration and test chamber 
design and operating problems were solved to make 
system function properly is explained. 


ICK out a spot anywhere on the globe. Weather 

conditions in that area can be duplicated in the 
test chambers installed in the Equipment Laboratory 
of Wright-Patterson Air Force Base, Dayton, Ohio. 
It may be the hot, arid conditions of a desert, the vio- 
lence of sandstorms, rain, snow, and even fog. High 
temperatures and humidities can be created for the 
study of fungi and how they attack equipment. Be- 
sides being able to vary temperature from —125F to 
250F, altitudes can be simulated from sea level to about 
29.5 miles (156,000 ft). 


Two Circuits Provided 


The heart of the entire testing facility is the refrig- 
eration system. A total-of 800 hp develops 70 tons of 
refrigeration through two low temperature brine cir- 
cuits. Methylene chloride brine is cooled from —118 
to —125F with a flow of 570 gpm and at the same time 
270 gpm of brine is cooled from 47.7 to 30F to serve 
the second circuit. Freon-12 is the refrigerant. Three- 
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wheel compressors are used for each of the three stages” 
of refrigeration. : 
The high stage centrifugal compressor is driven by” 
a 400 hp, 6,600-volt, slip ring motor with manual speed) a 
control, operating at 6,750 rpm. The intermediate cen- 


trifugal compressor is powered by a 250 hp, 6,600-volt,) _ 


slip ring motor with manual speed control, turning a 

7,700 rpm. The low stage centrifugal compressor is= 
driven by a 150 hp, 440-volt, slip ring motor with man-~ 
ual speed control, operating at 3,920 rpm. 4 


Interstage Flashing of Refrigerant 


Interstage flashing of the liquid refrigerant is al-| 
lowed in each of the three compression stages of the 
high, intermediate and low compressor units. Inter- 
wheel flashing is employed in both the intermediate 
and the low stage machines. The flash gases are com- 
pressed through the last two wheels on each of these 
stages, which increases the economy of operation. This 
arrangement works equally well when the low stage is 
not in operation because the low temperature brine 
continues to be cooled in the low temperature cooler 
(at a higher temperature level), and the suction gas 
is drawn through the idle low stage compressor. A 
valve is so arranged in the hot gas by-pass around this 
compressor that when it is opened, it acts as a parallel 
suction line to reduce friction loss. The low stage com- 
pressor will not spin backward even when the by-pass 
is left closed. 
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Between stage desuperheaters are used to cool the 
hot compressed gas from the preceding stage. The 
intermediate-high stage desuperheater is a vertical 
shell in which the flashed liquid is directed against a 
baffle plate and the hot gas is passed through the re- 
sultant spray. This shell also contains the first high 
side float valve which is powered by hot gas at con- 
denser pressure acting on a floating piston positioned 
by a float actuated valve port in the piston head. A 
hand valve has been placed in the pilot gas line to 
enable an adjustment of this float valve. 


Float Valves 


The low-intermediate desuperheater is a horizontal 
shell attached directly to the intermediate stage com- 
pressor suction. In this shell are the intermediate 
stage economizer and one high pressure and two low 
pressure float valves, through which the liquid refrig- 
erant flows in series. The first float flashes liquid from 
the high stage suction to the intermediate stage econ- 
omizer, the second float flashes liquid to the inter- 
mediate stage suction, while the third float flashes 
liquid to the low stage economizer. In this shell, de- 
superheating of the refrigerant is accomplished by a 
liquid spray through which the low stage discharge 

is passed. Each desuperheater has eliminators to 
sure dry gas to the suction of the next stage. 

+ The low stage economizer uses an orifice instead of 
float valve. The density ratio of liquid to gas is so 
gh that an orifice is all that is necessary. A six-pass 
ray type cooler is used for cooling the low tempera- 
re brine. This cooler is equipped with a liquor pump 
r pumping the liquor from the bottom of the cooler 

and over the tube bundle, thereby cooling the brine 
hich flows through the tubes. 

A flooded type cooler cools the high temperature 

rine. This cooler suction is also connected to the 
ction of the high stage compressor. 

One shell and tube condenser is used to do the con- 

nsing for the entire refrigeration system. Three 

ndenser pumps are available for circulating water 
through the condenser and onto a 2-section forced 
aft cooling tower located on the roof of the building. 

_ The low temperature brine is circulated by three 


Low Stage Compressor Intermediate Stage Compressor 
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15 hp centrifugal pumps, each having a capacity of 
270 gpm at 90 ft head. These pumps have a triple 
packing gland arrangement using a pressurized oil 
feeding system on the packing. This pressure is main- 
tained at 4 lb above the pump suction. It is necessary 
to force oil into the pump packing as described, be- 
cause of methylene chloride’s degreasing action. 

The high temperature brine is handled by three 5 hp 
centrifugal pumps with a capacity of 185 gpm at 60 ft 
head. These pumps are equipped with the same type 
packing glands and oiling system as the low tempera- 
ture pumps. 


Central Control Panel 


The entire machine room is controlled from a central 
control panel which has all of the electrical control 
switches and four circular type pneumatic electronic 
recording instruments. Two of these instruments 
record and control the temperatures of both the high 
and low temperature brine; two instruments record 
the Freon-12 temperatures; three flow meters on this 
panel record the flow of low temperature brine, high 
temperature brine, and condenser water. A 16-point 
strip chart, located on the control panel, indicates tem- 
peratures at 16 points in the system. An indicating 
sub-panel, located on the main control panel, has the 
names of each of the test chambers with indicating 
lights for fan, coil and heaters, so that the operator on 
duty can tell when a chamber is started or whether 
the chamber is on a heating or cooling cycle. Several 
safety indicating lights are also on this control panel. 

Adjacent to the machine room is a 30,000 gal Monel 
tank with 12 inches of Santocel insulation. This tank 
stores the —125F methylene chloride which is kept 
pressurized at 28 psi by using oil-pumped nitrogen. 
This is necessary to prevent boiling of the brine in 
some of the high temperature chambers. It is possible 
to charge the storage tank without using any of the 
test chambers, also to operate the facilities and charge 
the tank. When the tank reaches —125F, the refrig- 
eration machines can be stopped, so that the test cham- 
bers can be operated for several hours using only the 
storage tank. During normal operation, the storage 
tank is never allowed to get warmer than —80F. 


Condenser 


ee 


\qigh Stage 
Compressor 


Schematic diagram of the re- 
frigerant circuit showing the 
various compressors, desuper- 








aoe \ Intermediate Stage 


\Wertia Flash Cooler 


heat n 4 
d Desuperheater aters and condensers. System 


serves two low temperature brine 
circuits. 
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The system is provided with a pump-down com- 
pressor, condenser and refrigerant storage tank. This 
pump-down unit is on automatic control, while the 
centrifugal machines are not in operation, and is de- 
signed to keep the entire refrigerant side of the sys- 
tem at a gage pressure less than 1 psig. This low pres- 
sure is necessary because of the floating type seals 
used on the low and intermediate compressors. 

A purge recovery system, consisting of two recipro- 
cating compressors, an oil separator, condenser, de- 
hydrators, pressure relief valve and pilot operated 
float valve, is used to remove non-condensable gases. 
It is necessary to purge often due to the high vacuum 
on the system. It has been found necessary to change 
the dehydrator cartridges on the purge system semi- 
annually, 


Valve and Pump Problems 


Non-rising stem gate valves are placed in the nickel 
steel refrigerant piping where a positive shut-off valve 
is needed. The gate valves have parallel gates which 
wedge tight after completion of the gate travel. A 
small hole was drilled in one gate of each valve to re- 
lieve the pressure between the gates should the cold 
brine be warmed to a much higher temperature. If 
this were not done, a small portion of the liquid brine 
would be trapped between the gates when closing the 
valves. In case of a warm-up in the system this brine 
would start to boil, thereby creating a pressure and 
damaging the gates of the valves or even breaking the 
valve gates. 

Packing in the brine pumps caused considerable 
trouble due to the temperature under which they oper- 
ate. A number of different types and styles of packing, 
including plastic, were tried. None has proved suc- 
cessful. At present, an asbestos packing is used im- 
pregnated with graphite and oil. Oils for lubricating 
this packing caused considerable trouble, for most oils 
freeze at a temperature well above the temperatures 
at which the system operates. After considerable re- 
search, it was found that a hydraulic base oi] made for 
the Air Force was the answer. By using this oil, pump 
maintenance was cut 50%. 

Difficulty was experienced with a grease-type ball 
bearing running at —90F. This trouble was remedied 
by using a special low temperature bearing grease de- 
veloped for the Armed Forces. 


Brush Wear Chamber 


Now for a brief explanation of the operation of the 
different chambers and the maintenance problems in- 
volved. 

Let us discuss first the Brush wear chamber with a 
temperature range of 80F to —100F with altitudes 
up to 65,000 ft (12.3 miles) above sea level. Rotary 
type vacuum pumps are used to maintain altitudes 
and a 150 hp drive motor for the piece of equipment 
on test. This chamber requires more maintenance than 
any other chamber, because of the number of penetra- 
tions in the chamber, the large number of thermocouple 
leads in the chamber and the two vacuum seals—one 
on the main blower shaft, and the other on the 150 hp 
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Conducting a test on apparatus in one of the en- 
vironmental test chambers at the Wright-Patterson 
Air Force Base, Dayton, Ohio. View is from the in- 
side looking toward the instruments on the outside. 


drive motor. The chief maintenance problem here is 
the drive motor shaft and seals. The drive shaft has 
9,000 rpm maximum rotation with bearings on this 
shaft being subjected to extreme cold conditions and 
extreme high altitudes. These altitudes caused con- 
siderable trouble by pulling the oil out of the bearings 
through the seal and into the chamber. Oil troubles 
were cured by installing a shaft labyrinth to replace 
the seal at the inter-end of the drive housing. It was 
then necessary to place the entire oiling system under 
a higher vacuum than existed in the chamber. It was 
accomplished by connecting the oil cooler to the vacu- 
um pumps ahead of the chamber control valve. Better 
results are obtained when placing this chamber in 
operation, to get required temperature conditions first 
before securing the required altitude. The reason is 
that there will be a greater mass of air with which 
to cool. 


All-weather Chamber 


The all-weather chamber has a range of 80F to 
—100F. By making some minor adjustments it can 
be used as a high temperature humid chamber with 
a range of 40 to 165F and controlled relative humidity 
from 30 to 90%. This type chamber is not practical 
for use as a humid chamber because of the large 
amount of moisture which collects in it. When a low 
temperature test is run, snow accumulates on the en- 
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The entire machine room is controlled from a central control 
panel on which are mounted all the electrical control switches. 


tering air grilles, making it necessary to remove this 
snow every few hours by sweeping the grilles. 


Low Temperature and Humid Chambers 


The low temperature chamber, which has a rarge 
of 70F to —112F, is insulated with 12 inches of San- 
tocel and has eight spaces of Twindolight glass in the 
*front. This chamber can be cycled for an indefinite 
period of time. In from 10 to 12 minutes the temper- 
ature can be raised from —112F to 70F. 

Each of the humid chambers has a range of 40 to 
185F with controlled relative humidities from 30% to 
95%. The humidity is developed by steam from a 
steam generator using demineralized water. These 
* chambers, insulated with six inches of Santocel, have 
three spaces of Twindolight glass in the front. Each 
has air locks so it is possible to enter the chamber 
while it is in operation. - 

One of the problems which has been encountered in 
the operation of chambers of this type is the mainte- 
nance of the wet bulb wicks. These wicks are located 
on the side wall of the chamber and are somewhat in- 
accessible. We find it necessary to change the wicks 
at least once every 120 hours of operation. Each of 
the humid chambers has a wet bulb control, a dry bulb 
control, and a brine limit control. The brine limit con- 
* trol is to supply a small amount of brine to the coils 
when the chamber is running on a hot humid cycle to 
prevent the possible boiling of brine circulating in 
the coil. 


Salt Fog Chamber 


The salt fog chamber is a jacketed type chamber 
with a range of 70 to 120F, using serpentine coils 
located within the jacket. This chamber is so con- 
structed to prevent the conditioned air from coming 
in contact with the salt solution. In the ceiling of this 
chamber are four plastic trays which hold the 20% salt 
solution. In these trays are located four plastic float 
valves which control the level of salt solution. Satu- 
rated pressure air on aspirating spray nozzles lifts 
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and atomizes the salt solution to produce the required 
salt fog. 

It was found necessary to cleanse the walls and ceil- 
ing of the chamber with fresh water to prevent the 
strong salt solution from corroding the metals. Even 
though the chamber is Inconel lined, it has a tendency 
to corrode when placed in contact with such a strong 
saline solution. 

By using a demineralizer, the mineral count of the 
water used in the chambers was held down to 10 ppm, 
while maintaining the water at a neutral pH. A 3,000 
gal glass-lined storage tank under 30 lb pressure sup- 
plies demineralized water to all of the humid chambers, 
sun and rain chamber, and to the steam generator. It 
was found necessary to use this demineralized water in 
the sun and rain chamber to prevent the clogging of 
rain nozzles. This demineralizer has to be recharged 
every four days at the present rate of operation, using 
sulfuric acid and caustic soda to make the charge. 


Sun and Rain Chamber 


The sun and rain chamber is one of the few cham- 
bers of this type in the United States having a range 
of 70 to 120F. Rain water temperature has a range 
of 40 to 110F. Infra-red and ultra-violet lights pro- 
vide the equivalent of the sun rays at the equator on 
the 21st day of June at noon. It is possible to cycle 
the lights simulating morning, noon, and late after- 
noon. Rainfall may be varied from 1-4 inches precip- 
itation per hour. 


Arid and Fungus Chambers 


The arid chamber simulates desert coriditions with 
a range of 40 to 220F with a low relative humidity. It 
is possible for a person to enter this chamber at 160F 
and be perfectly comfortable, just as one would be 
comfortable on any hot summer day when exposed to 
the sun. 

The fungus chamber proved to be very unsuccessful. 
It was found that to grow fungus properly, it is very 
essential that air should not flow in the test space. 
Therefore, this should be a jacketed type chamber with 
very high humidity and with controlled wet and dry 
bulb temperature. Moisture should not be supplied by 
steam in the chamber but by water evaporated at cham- 
ber temperatures. 


Cycling Altitude Chamber 


The cycling altitude chamber is the only chamber 
of this type in the world. This is an experimental 
chamber with a range of —112F to 250F and from 
sea level to one millimeter of mercury in altitude. This 
chamber has a dry bulb temperature controller, a radi- 
ant heat controller, a brine limit controller, and high 
and low altitude controls. One altitude controller regu- 
lates altitudes up to 80,000 ft. At this point it auto- 
matically changes over to another controller which 
regulates it from 80,000 ft to one millimeter of mer- 
cury where an Alphatron is then used to get accurate 
altitude reading at this point. At extremely high alti- 
tudes, it is necessary to use radiant heat instead of the 
normal bunker heaters. These heaters consist of a 
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cage with calrod heaters, located around the test area. 
Lubricating of bearings at this extremely high alti- 
tude presented a problem which was overcome by the 
manufacturer using a special built oil pump and an 
oil cooler, the cooler being connected to the vacuum 
of the chamber. 

It has been found necessary in the hot, humid cham- 
bers, also the hot-dry chambers, to lubricate all bear- 
ings every 24 hours with special high temperature 
grease. In the low temperature chamber, it is only 
necessary to lubricate these bearings approximately 
every 7 days. 


All of the chambers on this job were installed by 
the prime contractor, the Huffman-Wolfe Co., Dayton, 
Ohio. 

Brown Instruments Co. furnished the necessary in- 
strumentation in the chamber and machine rooms. 

Carrier Corp. supplied all the refrigeration equip- 
ment and assisted in the necessary heating and refrig- 
eration engineering for all of the test chambers. 

G. E. reactor type controls are used for all of the 
electric heat in all test chambers. All of the heaters 
in the new type chambers are low mass coil heaters to 
reduce time lag between the cooling and heating cycles. 





Cold Batter Results 


A bakery nearly four city blocks in length was com- 
pleted for the National Biscuit Co. at Portland, Ore. 
York refrigeration and air conditioning are used to 
achieve high production and quality control. While it 
has three refrigerated rooms for storage purposes in 
the bakery proper, the most spectacular of all the stor- 
age spaces is the 120-foot tower surmounting the 
building. Here are stored many of the ingredients 
which go into the making of the 33 well-known prod- 
ucts baked at this plant. The temperature of the tower 
is thermostatically maintained the year-round at 75 
to 80F, which the company officials regard as the ideal 
storage condition for these materials. 


For more perishable products such as milk, eggs and 
particularly shortening, carefully refrigerated storage 
rooms have been provided which maintain constant 
temperatures. 


Controlled temperatures have even been provided for 
waxed paper storage. When one realizes that this 
plant wraps up 182,050 Ib of waxed paper to seal one 
month’s production, then it is evident why the storage 
room has to be cooled and held at specific temperatures. 
Otherwise heat would cause the wax to melt, sticking 
the surfaces together and rendering the paper useless 
for the bakery’s purposes. 


Flour is also handled with kid gloves. It is unloaded 
from the railroad cars into the pneumatic tube system 
which sucks it up into one of the 13 steel bins located 
in the storage tower. Each bin has a capacity of 60,000 
Ib and maintains a year-round temperature between 
75 and 80F. Raisins, cheese, molasses and other such 
perishables are stored in large refrigerator rooms, 
located near the rail unloading dock, where temper- 
atures are held at 55F. This is one of the three stor- 
age areas in the bakery proper, each with its individu- 
ally controlled temperature. 

In the baking processes refrigeration and air condi- 
tioning really come into play. When the plant is ready 
to prepare an order, all ingredients which go into the 
making have been readied in advance, and are in proper 
condition for mixing. The shortening has been chilled 
in its storage area as have been the flour and other 
items such as milk, water and certain flavorings like 
cocoa and chocolate. 
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in Better Crackers 


In preparing the mix for certain baked goods, ribbon 
ice is often used either without water or in combina- 
tion with it to lower dough temperatures. A machine, 
capable of automatically producing daily nearly 214 
tons of ribbons, bears the ice burden. An ingredient 
water system employing a York ammonia compressor 
can lower the temperature of the Portland water used 
in the bakery to 33F. Maintaining proper temper- 
atures for every ingredient going into the produci: is 
a vital step performed in the refrigerator rooms. Later 
in the sponge and proof rooms, temperatures are 
double-checked. It is in these rooms that the critical 
phase in the manufacture of baked goods takes place. 
This is the point in the mass production of crackers 
or cookies that makes the greatest demands on the 
skills and resources of air conditioning engineers. 

The problem is not alone one of maintaining tem- 
perature, but also one of humidity plus control of air 
motion or circulation. Should any of these three fac- 
tors become unbalanced, there looms the dreaded 
chance of many hundreds of pounds of finely prepared 
dough becoming worthless. 

The sponge and proof room systems at the Portland - 
plant have been created to obviate any such hazards. 
Automatic humidity controls, thermostats, aspirating 
cabinets and electro-pneumatic switches are but a few 
of the many sensitive, important devices which go into 
making these two rooms areas of an ideal weather— 
where not the smallest weather change can be tolerated. 

Another interesting application of refrigeration to ~ 
the bakery are the enrober tunnels where cookies are 
covered with chocolate. These tunnels, located in the 
icing department, are of metal lined with refrigera- 
tion coils. After being covered, the cookies pass slowly 
through these refrigerated tunnels where the icings 
settle and crisp. There are four such enrobers. 

When a’ baked item emerges from the oven, there is 
still an important step vital to a well finished product 
—proper cooling. Each cookie or cracker as it moves 
from the ovens to a conveyor belt on its journey to 
the packing tables must be carefully cooled to permit 
packaging at an exact temperature. This process can 
no more be hurried than can baking. Each product 
must have its timed trip so that it reaches the packer 
at the right temperature for packaging. 
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Construct the Building 
Around the Boilers 


T. W. REYNOLDS 


In several housing projects in New York City it has been 
found profitable to build the structure around the boilers, 
so that every possible structural interference is avoided, 
rather than to squeeze the boilers in after the structure is 
in place. The author discusses advantages and savings 
made possible by this method and presents supporting 
case histories. 


XxX a contrast to former practice, when boilers were 
belatedly and commonly skidded into place through 
an opening left in the floor slab above or twisted through 
angular corridors with considerable difficulty, some in- 
teresting housing projects were completed by building 
) the structure around the boilers. The illustrations that 
are part of this article show steel boiler installations for 
low pressure steam in several projects of the New York 
City Housing Authority and the Schwab House, a pri- 
vate project. 

These projects suggest use of an unlimited number of 
boilers per row, in fact each of two installations, not 
illustrated, has 10 such boilers. 

Being fully exposed, the boilers attract the critical eye 
_ of so-called sidewalk superintendents, who long since 
weary of looking at mere excavations, now write or phone 
admiring comments to the boiler manufacturer. Never 
before did the engineer get such a birdseye view of the 
boiler plant at a single glance. It is good advertising. 

Figures 1 to 3 show how the boilers get there first, even 
before the boiler room floor is poured and steel columns 
erected, and well before the steel superstructure is started. 
There are no bulky forms for reinforced steel concrete, 
stored materials, or anything else to interfere. 


_ Mechanical Contracts Awarded Early 


But a few years back, a building was half erected 
before mechanical contracts were awarded. Now such 
contracts are awarded promptly, in fact almost with the 
letting of the general contract. This gives the contractor 
time to plan properly and to shop well for equipment: 
time to insure that machinery foundations when in will 
not have to be torn down to fit what later goes on them. 
However, the main reason for the early letting of mechan- 
ical contracts seems to be a growing realization of the 
importance of mechanical equipment, its ever-increasing 
cost, and its relation to the total cost which governs 
decisions as to whether to build. Percentage wise, me- 
chanical costs are still about 25% of the general con- 
tract cost, except in certain types of large structures 
where better filtration, radiant heating and increased 
lighting are used and, in general, wherever air con- 
ditioning is included. Air conditioning costs have in- 
creased due to improved service and requirements and 
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to better control and efficiency now common for air con- 
ditioning systems. Air conditioning costs relative to 
structure cost are further increased due to the fact that 
both air conditioning and improved engineering design 
of structure permit lower ceilings to be used and there- 
fore less cubage of the structure. 

As to boilers themselves, a further reason for early 
installation is that unit boilers permit standardization in 
reasonable sizes for shipment on short notice. No longer 
are they made to order to pack the horse-power in but 
one or two boilers. Often they are delivered on the job 
before the structural items have been fabricated in the 
shop. The contractor who then plans for early deliv- 
eries is sooner on the job, and sooner off, as far as the 
boiler room is concerned. He also receives larger initial 
payments on the contract, because the more costly equip- 
ment is early in place. 


Results of "Getting in Ahead" 


This “getting in ahead” by the heating contractor 
makes it a wee bit tougher, in some respects, for the 
builder and possibly for some of the other trades as well. 
To some slight extent his equipment is in their way. 
Operations of later arrivals are always more restricted 
and it is easier to find the one who damaged the mechan- 
ical equipment. 

The builder and all others are helped because the 
heating contractor and his stored materials are quickly 
out of the way. Much of his equipment is soon in place 
for connections to be made by the electrician, plumber, 
and other trades. For them, final and definite positions 
are visible; this is better than searching for blueprints 
and latest job changes. Blueprints require study and are 
subject to error while job changes, which necessitates 
time to record, upset regular routine. Often they are not 
recorded in time to avoid errors in the field and are 
sometimes lost. Another advantage is that foremen will 
have so much more time left for other things. 

Possibly the greatest help is the fact that boilers are 
sooner on the line for testing and therefore temporary 
heat becomes early available to all. To obtain temporary 
heat, headers with leads and breeching must be up before 
the floor slab above is poured. They can all be pre- 
fabricated in the shop, in section assemblies concurrent 
with boiler installation. By mere bolting in the boiler 
room, they are ready for service. Finally, for temporary 
heat, a gas line must be available. The quick-thinking 
contractor has met the lack of such service in some cases 
by using bottled gas. When this is used, precautions must 
be taken to avoid low capacity of the container in use. 
If empty, any connected oil burner may backfire oil 
vapors. 

The same crane rig lowers the boiler room accessories, 
or as they say in the trade, “drops” them. This may be 
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Fig. 1. Front view of the boiler plant for the Schwab House, 
New York City. Boilers were placed in advance of the structural 
work. 


so because some units have had that unlucky experience. 
Usually, there is also a large return tank, say 8 ft in 
diameter and 20 ft long, and sometimes the same crane 
rig can be used economically to handle the oil tanks. 
The more equipment to be handled, the greater the 
justification for the use of a crane. 

All considered, one contractor states there may be a 
une-third time saving over old ways. As he says, “I 
never had the time or inclination to make a study of 
more precise percentages, nor could I see the purpose 
of doing so as long as I knew it was some saving and a 
better procedure.” 

The situation is not always as rosy as pictured. Open 
excavations sometimes create difficulties of their own. 
Excavations may be too deep and difficult for big trailer 
trucks to negotiate so that grading may have to be done 
for truck entry. Recently a truck conveying a large oil 
tank turned over in a deep excavation. A large crane 
had to be worked-in to get both truck and tank out of 
the difficulty. However, such things are the unusual. 

In low pressure steam boiler plants one can install the 
necessary boiler horse-power in many small standard fire- 
box boilers with less head room, and at less cost, even 
though there are multiple piping connections. Other advan- 
tages are the familiar ones of flexibility and operation, 


Fig. 2. Rear view of the nine 
boilers for the Ravenswood 
Houses. In the rear are some of 
the buildings of another housing 
project. A'l photographs courtesy 
of Fitzgibbons Boiler Co., Inc. 


HEATING AND VENTILATING, DECEMBER, 1951 


economy, operating each boiler at its highest efficiency and 
the ability to cut out a unit for repair, cleaning or 
maintenance without interruption to service. 

There are many boiler units in most of the installa- 
tions shown, because each boiler plant is a central plant 
for serving buildings of the housing projects confined 
to a single locality. There is economy in operation when 
results are compared to the 4 or 5 boiler plants other- 
wise required to lessen the amount of distributing pipe 
between buildings. While the central plant is larger, the 
operating force will be greatly reduced, especially so 
where boilers are oil-fired. 

Hook up of steam, oil, and other piping, breeching, 
pumps, boiler contro!s, and like items are reduced to a 
minimum. Distances are less. Cubage and floor areas are 
also less. Still less cubage and floor area are required 
where 10 boilers are required, provided these boilers are 
not all in one row. Boilers facing one another, 5 in each 
of two rows, save firing space, particularly where ar- 
ranged for possible coal-firing. Attention is then more 
centralized. 


Benefits of a Central Plant 


The central plant avoids duplication of related parts of 
the boiler plant. There need be but one spare pump or 
a boiler, not 4 or 5 of each for as many scattered plants. 
There is only one chimney, one oil tank and one exca- 
vation for it. The gage or instrument board of the 
central plant will be larger, but the single board will 
have less wiring and duplication of equipment common 
to such boards will be avoided. All of these items help © 
reduce or eliminate first and operating costs that would 
otherwise be high. 

A central plant having multiple boilers offers many 
like units with identical trim. These and other items can 
be standardized and fewer parts stocked. Servicing of 
like units is simpler. Like units save installation errors” 
and make simple and quick the checking of shop drawings 
by the engineer and contractor. The advantage to the 
manufacturer who produces these drawings is also ap- 
parent. 

Use of low pressure boilers in these installations has’ 
certain advantages such as safety where people dwell. High 
pressure requires a licensed engineer, more auxiliaries, | 
more maintenance, more shifts, and a reducing valve at 
each building. It is interesting to note that projects have 
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been designed with as many as 16 boilers, although this 
number was finally reduced as better studies were made. 
It is also interesting to note that the cost for a spare 
boiler is less of a factor as the number of boilers increase. 

Fig. 1 indicates the advantage of installing boilers of 
this size in new building construction before the steel 
superstructure is erected. Here are shown the details of 
boiler supports and combustion chambers. Supporting 
brackets weided to boilers rest on brick walls to give 
maximum width of firebox to outside of boiler shell. 

Data: Schwab House, 11 Riverside Drive, New York, 
N. Y., is on the site formerly occupied by the well known 
Schwab mansion; a private project; 4 boilers at 304 hp 
each; no spare boiler. Estimated population 2,500; 654 
family luxury apartments; 2,220 rooms located in one 
H-shape building, 17 stories with total volume of 7,800,- 
000 cu ft. It has a 200-car garage. Architect, Sylvan Bien; 
engineers, Sears & Kopf; heating contractors, Raisler 
Corp. 

Fig. 2, which shows rear of boilers and part of another 
housing project, illustrates savings in boiler installation 
costs by proper preplanning before building superstruc- 
ture was erected. Since the boiler room is over 100 ft 
long from first to last boiler, it is apparent that steel 
columns of boiler room would have made it difficult to 
aneuver boilers to their foundations had the columns 
nd floor above been first in place. Absence of super- 
tructure permitted easy use of a crane. | 
Data: Ravenswood Houses, Long Island City, N. Y. 
oilers, 9 at 304 hp each. Estimated population 9,300; 
650 apartments; 30 buildings of 6 stories and total 
bage of 24,000,000 cu ft. Architect, Frederick G. Frost 
r.; engineers, Guy B. Panero, Inc.; heating contractor, 
@aruso-Sturcey Corp. 

Fig. 3 illustrates the building of a boiler house around 








Fig. 3. Structural work of boiler plant around the boilers for 
Boulevard Houses, Brooklyn, N 


the boiler plant, rather than the reverse of making a 
boiler installation in a completed boiler house. The boil- 
ers were erected on their brick bases before any of the 
steel work shown had been placed. This is a separate 
boiler house. 

Data: Boulevard Houses, Linden Blvd. and “Ashford 
St., Brooklyn, N. Y. Boilers 6 (2 rows, 3 boilers per row) 
at 304 hp each. Estimated population 4,900; 1,400 apart- 
ments; 5,950 rooms; 18 buildings, 6 stories high with 
total cubage of 12,000,000 cu ft. Architects, Kelly and 
Gruzen; engineers, Edw. E. Ashley; heating contractor, 
Afgo Engineering Corp. 





Located on the boardwalk of Atlantic City, N. J., is a 
ew restaurant of the famous Huyler chain. A year-round 
rigidaire air conditioning system provides comfortable 
onditions, regardless of outside temperatures. By-pass 
ampers are employed to insure constant air circulation 
hroughout the restaurant at all times. 

The heart of the cooling system is a heavy-duty water- 
ooled Frigidaire reciprocating compressor of 20 hp. 
longside this compressor is a compact, horizontal-type 
entral system air conditioner with 24 tons refrigeration 
capacity. 

The compressor, which is equipped with step control 
and an evaporative type condensing unit, provides ex- 
tremely flexible and economical operation. The evapora- 
tive condenser, located adjacent to the compressor room, 
discharges its warm air under the boardwalk, fronting the 
ocean. This evaporative condenser also serves as a ven- 
tilating system for the basement. At the rear of the build- 
ing, a motorized damper automatically opens when the 
equipment starts to operate, permitting 6,300 cfm of air 
to be drawn into the basement to replace air discharged 
from the evaporative condenser. This ventilating system, 
in turn, helps to remove heat given off by the battery 
of smaller Frigidaire refrigeration compressors which 
are, for the most part, combination air and water-cooled 
models. 
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Step Control Cuts Air Conditioning Operation Cost 


While step control of refrigeration compressors is not 
extremely new, the application in this system is an in- 
teresting one. The large heavy-duty compressor which 
operates the air cooling phase of the system, is equipped 
to vary its capacity automatically matching the condi- 
tioning load. 

A proportioning thermostat is installed in the return 
air duct. This thermostat is connected to a proportioning 
motor which operates face and by-pass dampers. As the 
temperature of air returning from the conditioned space 
approaches a point where the thermostat is satisfied, it 
causes the face dampers to partly close. Part of the air 
circulating over the cooling coil is then supplanted by 
air which is by-passed from the return to the supply ducts 
without passing through the cooling unit. This naturally 
reduces the cooling load on the compressor and, since 
the full capacity is not needed, a microswitch, operated 
by a cam on a shaft extension from the by-pass damper 
activates the step control. Two of eight cylinders of the 
compressor are cut out, permitting it to operate as a six- 
cylinder unit. 

At precisely the same time the compressor change over 
takes place, a solenoid val.e is closed on one section of 
the four-section cooling unit, reducing the refrigerated 
coil’s capacity by about 25%. This tends to give more 
efficient humidity control under light load conditions. 
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Correcting the Iron Problem 
in Water Systems 


RICHARD B. CONLAN 
Chemical Engineer, W. H. & L. D. Betz, Philadelphia, Pa. 


Iron in water can cause unsightly red deposits on spray 
heads and basins, and interference with many manufactur- 
ing processes, The insoluble form will precipitate in pipes 
to increase resistance to fluid flow. This article presents a 
general discussion of the problem and possible corrective 
measures. 


]N many industries the presence of iron in water can 

not be tolerated since it reacts with reagents used in 
manufacturing processes. For example, in the tanning 
industry iron reacts with tannin to form the undesirable 
iron tannate. The presence of iron in water results in 
spotty and uneven dyeing. Iron-free water is required for 
processing of cotton, woolen and silk and in the manu- 
facture of rayon. With the exception of some low grade 
products, the manufacture of pulp and paper is virtually 
impossible with the use of a water containing iron. Water 
containing large amounts of iron will stain plumbing fix- 
tures and cooking utensils. Clothes laundered in a water 
containing iron will develop yellowish stains. 

When water is first drawn, such as from a deep well 
supply, unaerated water containing iron is clear and color- 
less. After aeration, or on standing exposed to the air, the 
water develops a milk-like haze and later a yellow to red- 
dish-brown precipitate of iron (ferric hydroxide). Iron 
in excess of 0.5 ppm is usually considered objectionable 
for industrial use. 

Iron in water will fall out and will deposit in distri- 
bution systems thereby increasing the frictional resistance 
to flow through the pipes. It may interfere with operation 
of water meters, and may clog cooling systems, spray 
nozzles, pumps and other equipment. When the water is 
used in heat exchange equipment, such as ammonia con- 
densers, the iron may become another potential scale- 
forming constituent. This fact is also true when the water 
is used for boiler feed purposes. 


Removal of Iron 


Two basic methods may be used for removing iron 
from water: (1) direct oxidation and filtration, and (2) 
chemical treatment and filtration. The methods are simi- 
lar inasmuch as each depends upon the conversion of iron 
to an insoluble form with subsequent removal by filtration. 
However, in method (1) oxygen is used directly to pre- 
cipitate the iron while in (2) iron is converted to the 
insoluble form by means of commercial chemicals. 

The two basic methods of iron removal may be further 
subdivided into the more common individual methods of 
treatment. The basic method of direct oxidation and fil- 
tration would include (a) aeration, settling and filtration 
and, (b) contact filtration. 
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Aeration, Settling and Filtration 


In this process the water is first aerated by intimately 
admixing water and air. Oxygen added to the water by 
aeration either through open or closed type aerators, con- 
verts the iron to the insoluble form and the iron is pre- 
cipitated as ferric hydroxide. Coke tray aerators are 
widely employed for iron removal although other open 
type units may be used such as slat tray, splash, or spray 
type aerators. The process may be carried out in (1) 
closed pressure type units, (2) closed type degasifier, or 
(3) forced draft aerator. In type (3), air is blown 
counter-current through the water which trickles down 
over the slats and much less space is required than fory 
open type units. 

While the insoluble ferric hydroxide produced by aer 
ation may be removed by settling or by filtration, general 
ly both steps are employed. When the amount of iron to 
be removed is small, the load imposed on the filters will 
be light and possibly settling may not be necessary. If 
the iron content is high, the retention period in the settling 
basin should be long enough to permit the greater amounf 
of precipitated iron to settle out, thus reducing the load _ 
on the filters. For filtration, standard pressure or gravity — 
type units may be used, employing either sand or anthras 
filt (fine coal) as the filter medium. 

Although aeration may be used directly, it is most 
favorably employed in conjunction with other method: 
since simple aeration is not always sufficient to effect” 
satisfactory iron removal. While 1 ppm of oxygen wil 
precipitate 7 ppm of iron, the reaction is slow for wate 
of low pH value. The reaction may be speeded by increas 
ing the pH of the water through the addition of an « 
such as lime or soda ash. As an alternative to aerationg” 
the direct addition of oxidizing agents to a water supp 
will convert soluble iron to the insoluble form. Pe 
ganates, hypochlorites or chlorine may be used for thif 
purpose. 

When water contains both organic matter and iron, 
it is extremely difficult to remove the iron. This water 
is not satisfactorily handled by the usual aeration, settling 
and filtration processes. While chlorination is of value, it 
is usually necessary to employ coagulation, followed by 
settling and filtration. The coagulant most widely employed 
is alum although it is necessary to conduct tests to deter- 
mine the most effective and economical coagulant for each 
particular water. 


Contact Filtration 


In this method of iron removal, oxidation and filtration 
are accomplished in one step. A certain portion of the 
soluble iron present in ground waters may be removed 
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on contact when the water is passed through a bed of 
porous materials such as coke or broken lava. The ma- 
terial on becoming coated with the precipitated iron 
oxide promotes a catalytic precipitation of soluble iron 
from the incoming water. The contact filter beds which 
are commonly employed are manganese coated sand, pyro- 
lusite (manganic oxide), manganese zeolite or Birm (a 
patented black granular filter product). The materials 
may be installed in a standard filter of either the pressure 
or gravity type. 
The materials constituting contact filter beds either 
pply the oxygen necessary to oxidize the iron or act as 
catalyst between the iron and the dissolved oxygen con- 
nt of the water. Filter beds supplying oxygen become 
austed in time and must be reoxidized or regenerated. 
ilter beds that act as catalysts between the dissolved oxy- 
n and the iron in the water do not generally become 
hausted. The accumulations on the bed may be removed 
By periodic backwashing. 
Iron removal by this method is subject to limitations 
f pH range, hydrogen sulfide content and organic mat- 
present in the water to be treated. A certain relation- 
ip is required between the dissolved oxygen content and 
e iron content of the water. The method has application 
here the iron content of the water is not excessive, or 
here it may be desirable to treat the water under 
ressure. 
The basic iron removal method of chemical treatment 
jand filtration may be subdivided to include (1) lime 
atment, (2) lime-soda ash softening and (3) cation 
xchange. 


ime Treatment 


Iron is precipitated as ferric hydroxide by the addition 
of lime in amounts sufficient to neutralize the carbon 
dioxide present in the water and to maintain a sufficiently 
high pH value. Iron may also be precipitated with caustic 
soda or soda ash. Treatment with either of these materials 
may be preferred where the corrected water is to be used 
for boiler feed purposes, since the addition of lime in- 
creases the hardness of the water. 

Aeration is frequently employed prior to lime treatment 
and the type aerator used will depend upon the carbon 
dioxide content of the water. Usually the aerator is lo- 
cated over the lime treating equipment. As the pH of the 
water is increased by the feed of lime, oxidation of iron 
is very rapid. Newer designs in equipment allow pre- 
cipitation, flocculation and sedimentation to take place in 
one unit. Turbidity from this type unit is generally suf- 
ficiently low to permit the use of the treated water without 
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filtration. However, where complete removal of even traces 
of iron is important, filters should be used. 


Lime-Soda Ash Softening 


Iron removal is accomplished by either hot or cold 
lime-soda ash softening, in the same manner as described. 
This method of iron removal finds its most favorable ap- 
plication where a water contains iron in addition to ob- 
jectionably high hardness. Iron is precipitated as the in- 
soluble ferric hydroxide and is removed by the filters in 
conjunction with the softening operation. In cold lime- 
soda ash softening, aeration is employed prior to the treat- 
ing equipment as described. Heavy precipitates from the 
softening action, as well as the precipitated iron floc, settle 
out before filtration. Usually the addition of a coagulant 
to effect settling is not required. Also, where slight turbidity 
and traces of iron can be tolerated in the treated water, 
the use of filters may not be required. 


Cation Exchange 


Under certain conditions, cation exchangers operating 
on either the sodium or hydrogen cycle may be employed 
for removal of soluble iron from water. Removal of iron 
is similar to removal of calcium and magnesium in soften- 
ing. Zeolites may be of green-sand, carbonaceous or syn- 
thetic resin types. Iron is removed from the zeolite min- 
eral in the same manner that calcium and magnesium are 
removed on regeneration of the exchange mineral. 

This process is usually applied to waters of limited iron 
content and all the iron should be in the soluble state. 
Should aeration occur prior to softening, ferric hydroxide 
will be precipitated and will foul the zeolite bed. Fouled 
beds of carbonaceous zeolite may be cleaned without harm 
by inhibited hydrochloric acid. Green sand is affected 
by acid of sufficient strength to dissolve ferric hydroxide. 


Retention of Iron in Solution 


For some applications, such as once-through systems, 
the presence of iron in water may not be objectionable so 
long as the iron remains in solution. Iron dissolved in 
water may be stabilized and its precipitation prevented by 
the use of surface active agents, such as complex phos- 
phates and organic compounds. The iron is retained in 
solution through the formation of a complex between the 
surface active agent and the iron. The use of the proper 
complex phosphate or organic surface active agent will 
prevent precipitation of iron even when the water is ex- 
posed to air, increased in temperature, and subject to 
chlorination. 
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fig. 2. ‘ron removal by 
lime treatment. 




















ER 


GRAVITY FILTER 


PUMP 
TO SERVICE 
SS —-_ 
tary 
CLEAR WELL 

















- “UPFLOW 
CLARIFIER 


Difficulty due to iron deposits may be experienced in 
heat exchange equipment such as ammonia condensers, 
particularly those containing steel tubes. Deposits can be 
due to precipitation of iron present in the water. This con- 
dition can be corrected by the feed of a complex phosphate 
or surface active organic agent to retain the iron in solu- 
tion and to prevent its precipitation in the equipment and 
lines. 

Corrosion may occur in the heat exchange equipment 
or in the lines to this equipment through the use of a water 
of low pH value or relatively high dissolved oxygen con- 
tent. Deposits of corrosion products would give rise to 
difficulties in these units. This condition can be relieved or 
corrected through the feed of a complex phosphate or or- 
ganic surface active agent. These materials exert a dispers- 
ing action on iron deposits, both products of corrosion or 
iron that has been deposited from solution. When applied 
to a system where the iron deposits are quite heavy, the 
deposits may slough-off after treatment is applied and in 
such cases it is advisable to flush-out the system frequent- 
ly. Continued treatment will maintain iron in solution and 
will prevent the deposition of corrosion products. These 
materials may also be used in cleaning water wells when 
iron deposits have accumulated in the well casing and the 
well strainer. 

The selection of the particular complex phosphate or 
organic surface active agent and the quantity to be fed 
depends upon-a number of factors. These include the 
chemical characteristics of the water, length of time the 
iron is to be retained in solution, temperature of the water 
and the amount of aeration to which the water is sub- 
jected. For optimum results in iron retention, the treat- 
ment should be fed in proportion to the flow of water. The 
treated water will develop a slight yellow color due to the 
formation of the iron complex although this will not be 
objectionable for most applications. 


fron Bacteria 


The presence of iron bacteria may also be encountered 
in iron-bearing waters. These filamentous organisms are 
not true bacteria but represent a somewhat higher form 
of plant life. They are characterized by the presence of 
iron on the surface or within their gelatinous sheaths. The 
most common of these organisms is known as crenothrix 
{crenothrix polyspora) although the term iron bacteria 
also includes gallionella ferruginea, spirophyllum fer- 
rugineum, cladothrix dichotoma, leptothrix ochracea and 
clonothrix fusca. While growth of these organisms will 
cause clogging of service mains, nozzles, meters, pumps 
and filter beds, decaying masses give rise to disagreeable 
tastes and odors in the water. Iron bacteria develop in 
clumps or as slime attached to the walls of distribution 
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pipes and restrict flow. They may be present in springs, 
wells, reservoirs and in stagnant ponds. 

Although the presence of organic matter is necessary 
for their growth, light and oxygen are not essential since 
some organisms are prominent in dark waters deficient 
in oxygen. While the organisms exist almost entirely in 
iron. bearing water, the growth of certain species is sup- 
ported in iron-free water. Carbon dioxide favors growth 
of iron bacteria and some species take up manganese as 
readily as iron. 

Since an accumulation of iron bacteria is undesirable, 
the condition can be corrected by removing iron from the 
water before it enters a distribution system, thereby de- 
priving the organisms of foed. Removal of organic matter 
is also advantageous and an increase in the dissolved oxy- i 
gen content of the water in excess of 2.0 ppm has also 
proven an effective method in the prevention of these 
growths. 

Growth of irvn bacteria may also be prevented by the 
use of chlorine or copper sulfate. Chlorine in sufficient 
amounts to maintain a residual of 0.5 to 1.0 ppm has 
been effective and satisfactory results have been reported ~~ 
when 0.3 to 0.5 ppm of copper sulfate is applied continu- | 
ously for several weeks. If the growths are to be destroyed 7 
rapidly, copper sulfate dosages above the limit for potable ~ 
water supplies are required. The continued feed of 0.157 
ppm of copper sulfate will prevent growths of iron 


bacteria. 





Conclusions 


Difficulties encountered with staining of fixtures, clog- 
ging of lines and condensers with precipitated iron may 7 
be remedied in several ways. Dependent on the source of 
the iron and the characteristics of the plant system, one? 
of the several methods of iron removal may provide the 
most suitable treatment. However, it may be more eco-— 
nomical to avoid the installation cost of an iron removal 
system and instead, to retain iron in solution with the use 
of surface active agents. If iron bacteria are the source 
of the iron deposits, then chlorination, aeration or copper 
sulfate treatment is advisable. Usually, the measures taken 
to control the iron problem will also satisfactorily prevent 
manganese difficulties, due to the similar characteristics 
of iron and manganese. 

In some cases, iron deposits are caused by corrosion 
of the system and are not related to the iron content of 
the raw water employed. Since the proper solution to any 
iron problem requires that the source of the deposits be 
definitely identified, treatment measures should not be 
adopted until a complete survey of the problem has been 
conducted by qualified engineers. Without such a study, 
difficulties may result. 
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Contra-Rotating Axial-Flow Fans 


In the following abstract of a paper by R. H. Young, pre- 
sented at a London meeting of the Institution of Heating 
and Ventilating Engineers, the performance of single rota- 
tion axial-flow fans is compared with that of centrifugal 
fans, and factors influencing pressure development are 
reviewed. Gradual development of the contra-rotating 
fan is traced and the reasons for its high pressure develop- ye 
ment explained. Applications of contra-rotating fans are 





iw 


discussed. 


Wille use of the axial-flow fan has increased through 
the past twenty years, those produced have largely 
conformed to a few standard arrangements, and new 
developments have been confined to use of guide vanes, 
enclosures, and similar accessory treatment not involving 
new application of aerodynamic principles. While the 


, axial-flow compressor has required a modified aerody- 


namic approach, it is not primarily concerned with the 


propulsion of air and is therefore not classed as an axial- 


flow fan. 

The use of contra-rotating impellers in axial-flow fans, 
on the other hand, involves an extension of aerodynamic 
treatment and introduces almost as many variables as are 


‘met with in design of centrifugal fans. 


Axial-Flow Design 


A study of any of the published works on the subject 
will show that pressure development in an axial-flow fan 
depends on the lift force of an aerofoil moving in relation 
to air. While small pressure rises can be obtained by the 
introduction of downstream guide vanes, the pressures 
obtained with axial-flow fans can never approach those 
obtained by centrifugal fans at similar peripheral speeds. 
For comparable pressure development, tip speeds of the 
axial-flow fan must be increased to a point where noise 
becomes a factor inhibiting their selection for many uses. 

In addition to upstream and downstream guide vanes 
and Venturi inlets and outlets, one of the important fac- 
tors in pressure development of axial-flow fans is tip 
clearance. Pressure development can increase appreciably 
with reduction of tip clearance, and a comparison of 
groups of fans identical apart from tip clearance shows 
that decreasing clearance from ¥% inch per foot impeller 
diameter to 1/32 inch increases the static pressure devel- 
opment just prior to stall by 20% in the case of the 
non-guide vane fan, by 33% in the downstream guide 
vane fan and by 52% of the upstream guide vane fan. 

For the single rotation fan the only other variables 
affecting pressure development are blade form, hub ratio, 
number of blades and solidity. 


Contra-Rotating Impellers 


One of the earliest contra-rotating units was the marine 
torpedo propeller. While it was adopted mainly to over- 
come torque reactions, it has several advantages which 
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led to its adoption in at least one surface vessel. A study 
of contra-rotating aircraft propellers showed that apart 
from the elimination of slipstream and gyroscopic effect 
on control, the use of contra-rotating propellers makes 
possible a saving of 30% in propeller diameter, an overall 
saving in propeller weight and an increase in propulsive 
efficiency from 1 to 13%. 

Early work on contra-rotating fans is credited to De 
Bothezat in the United States and Poole in Great Britain. 
Toward the end of World War II a British manufacturer, 
faced with the problem of providing a light, compact and 
efficient fan for use in aircraft, developed contra-rotating 
fans for this purpose. These fans were soon followed by 
some 36-inch units supplied for use with boilers, The 
normal operating static pressure for these fans was 
3.5-inches w.g. 


Theory and Design 


The simplest expedient of using two oppositely pitched 
and oppositely rotating, but otherwise identical, impellers 
does not result in a very efficient or satisfactory relation. 
A study of vector diagrams shows that the downstream 
impeller fails to balance the velocity of whirl of the up- 
stream impeller. The direction of whirl is reversed and 
the kinetic energy represented by the rotational com- 
ponent of the final discharge is lost. 

A second point of interest is the increase of apparent 
angle of attack by the downstream impeller. This may 
result in a condition where an angle of attack on the 
upstream blade of 5 degrees would be balanced by a 
9-degree angle in the downstream impeller. As a result, 
the stall point on the downstream impeller may be reached 
before the angle of attack on the upstream impeller has 
reached its effective maximum value. 


Angles of Attack 


It should be noted that the angles of attack mentioned 
are not true angles of attack but are those effective angles 
resulting from rotational interference. 

In spite of its shortcoming, this simple arrangement 
results in an appreciable pressure development when com- 
pared with that of single rotation fans. 

An obvious step to limit the angle of attack on the 
downstream blades is the adoption of lower pitch angles 
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of these blades. When this is done, it is found that the 
pressure developed is increased because with the modified 
arrangement, much higher values of velocity of whirl can 
be obtained before the angle of attack on the downstream 
impeller reaches a value which would cause stalling. A 
more important feature of the modified arrangement is 
the gain in overall efficiency resulting from a lower rota- 
tional component of the final discharge. 


In a single rotation fan, the angle of attack is limited 
by the approach of the velocity pressure developed to the 
theoretical total pressure. Thus for a pitch angle of 41 
degrees, 30 minutes, the total pressure developed by a 
single rotation fan would be entirely used up by velocity 
pressure and leave no margin to cover internal fan losses 
or external static pressure. On the other hand, the total 
pressure developed by the contra-rotating unit will provide 
an appreciable surplus over the pressure necessary for the 
acceleration of air, even with upstream pitch angles of 
45 degrees. 


When the relationship of angles of attack and pitch 
angles for pairs of impellers is studied in the light of 
vector diagrams, it is notable that for any given com- 
bination of pitch angles there is only one value of angle 
of attack in the upstream impeller and one value for the 
downstream impeller which will result in true axial dis- 
charge. However, tests show that operation over a fairly 
wide range on either side of the design point can be quite 
efficient and the accompanying small velocities of whirl 
on final discharge are normally of little consequence. 


Other Variables 


Another method of obtaining final axial flow and opera- 
tion at high efficiency is by adoption of a varying annulus. 
This can be done either by reducing the fan casing be- 
tween two impellers or the somewhat similar arrangement 
of increased hub diameter on the downstream stage. 


A further arrangement which has definite advantages 
but which in practice, assuming direct a.c. electric drives, 
is limited to large size, low rpm machines, is the use of two 
different motor speeds. Provided suitable speeds are avail- 
able, two impellers of generally similar design may be 
used to obtain true axial discharge while ensuring the 
same angle of attack on the blades of each impeller at the 
design duty. With such arrangements, the tangential 
velocity of the upstream impeller should be equal to the 
sum of the tangential velocity of downstream impeller, 
plus the velocity of whirl of the air stream. In general, 
the upstream impeller speed in rpm would be from 15 
to 20% above that of downstream impeller. 


Total Pressure Developed 


The contra-rotating fan is shown to develop a total 
pressure twice that of the comparable single rotation fan 
with guide vanes. That is, the total pressure (FTP) of 
the contra-rotating fan is equivalent to that of two up- 
stream guide vane fans having blade angles equal to the 
blade angles of the downstream element in a contra- 
rotating fan or to two downstream guide vane fans having 
blade angles equal to that of the upstream element in a 
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Fig. 1. Comparison of simple fan and contra-rotating fan 
in terms of Ks and Kq representing static pressure and cfm 
respectively of a hypothetical, 1 ft diameter, 1,000 rpm fan. 


comparable contra-rotating fan. Since static pressure 
(FSP) is a better indication of useful pressure, a prac- 
tical comparison of the contra-rotation and guide vane 
fans is obtained thus: 


FTPe. = 2 FTP, 


FSP, + VP. = 2FSP, + 2 VPa 
—and for equal volumes and, therefore, equal velocity) 
pressures (VP): 


FSP... = 2FSP. + VP 
This expression is in general agreement with the prin- 


ciple that with any normal form of series operation or! 
multi-staging (where there is no interaction due to velocity’ 
of whirl), the fan total pressure of the combination i Hy 
twice that of the individual units, and the fan static) 
pressure of the combination is equal to twice that of 
the individual units, plus a further static pressure equal’ 
in magnitude to one velocity pressure. f 

t 

} 

i 


Comparative Performance 


Fig. 1 compares the performance of a simple single? 
rotation fan having a constant blade angle of 30 degree 
with a contra-rotation combination using the original im-) 
peller upstream and a similar impeller but of opposite) 
rotation and a blade angle 24 degrees downstream. The) 
impellers in this case were two impeller diameters apart. 
The characteristics are plotted in terms of performance 
coefficients K, and K, which represent the cfm and fan 
static pressure in inches w. g. respectively, of a hypo- 
thetical 1 ft diameter, 1000 rpm fan. Actual outputs for 
other diameters and speeds of fans in the same homolog- 
ous series can be obtained by the application of the fan 
laws. 

While the results plotted in Fig. 1 give some indication 
of the relative performances that can be obtained in prac- 
tice, the peak-pressure coefficient and the peak efficiency 
shown for the contra-rotation fan by no means represent 
the highest values that can be obtained. The use in the 
tests of impellers of low hub ratio (under 35%) and 
with large tip clearance (3/32 inch radial per foot diam- 
eter of impeller) is to be noted and, in the light of earlier 








experiments on the effect of tip clearance the gain in pres- 
sure of the contra-rotation fan would probably be con- 
siderably accentuated had the tip clearance been, say 
1/16 inch radial per foot diameter. The peak efficiencies 
can be regarded as typical of the constant chord, constant 
pitch angle impellers used in the test. 

Tests using the same pair of impellers separated by an 
axial distance of only half a chord showed a slight gain 
in maximum pressure accompanied by a drop in efficiency 
and an appreciable increase in noise emission. 


” Further Developments 


With the effective use of the rotational velocity com- 
ponent made by the downstream impeller, a three impeller 
combination would appear to have possibilities. However, 
a study of vector diagrams shows that as maximum pres- 
sure is approached the final downstream impeller may 
stall unless the pitch angle is very much less than that 
of the upstream impeller. Thus, for maximum pressure 
development, a three impeller combination would have 
a very small pitch angle on the final downstream impeller 
as compared to the upstream pair. 

Tests of a modified form of upstream impeller using 
a slotted arrangement similar to those used in aircraft 
work appeared to iron out the first stall and gave a higher 
maximum pressure than was obtained from any combina- 
tion previously tried. 

A study of noise emission showed that a contra-rotating 
fan consisting of one 30 degree and one 24 degree im- 
peller had a noise level of about 76 db while a single 24 
degree impeller of increased tip speed to give comparable 
performance operated at 90 db. 

In order to get a true comparison of performance of 
various classes of fans now available, the use of a cor- 
rected relative coefficient is suggested. 

The siatic pressure coefficient, K,, used earlier, relates 
the fan static pressure to peripheral speed. It is evident, 
however, that peripheral speed is not the sole factor in- 
* fluencing the generation of noise. Therefore data which 
relate pressure development directly to noise emission 
should give a correct indication of the relative merits 
of various types of fan. 


Corrected Relative Pressure 


The corrected relative pressure coefficients given in 
Table 1 are modifications of optimum static pressure co- 
j efficients which account for inherent differences in noise 








TABLE 1—CORRECTED RELATIVE PRESSURE COEFFICIENTS 
OF VARIOUS FANS 


Type of Fan 





C.R.P. Coeff. 





Single Rotation Axial Flow: 
(a) Constant chord, constant pitch angle, small 
hub ratio 
(b) Varying chord, varying pitch angle, 
medium to large hub ratio 
(c) As (b) but with either upstream or 
downstream guide vanes 
Contra-Rotation Axial Flow: 
(d) Otherwise as (a) 
(e) Otherwise as (b) 
(f) As (e) but with very fine tip clearances or 
use of slotted impellers 
Centrifugal Fans 
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emission for various types of fan. ‘hese corrected co- 
efficients compare the static pressure developments on an 
equal noise basis. A further modification is the adoption 
of unity (10 x K,) for the datum which is taken as the 
value of the corrected relative pressure coefficient for 
the simplest form of axial-flow fan. 

The values given in Table 1 can only be regarded as 
very approximate and may be modified by further tests 
taking into account a large number of variables in fan 
design and the idiosyncrasies of noise transmission. 


Drives 


Contra-rotating fans may be driven by either a single 
motor or by two motors, one for each impeller. In single 
motor models, one impeller is driven by the rotor and 
the other by the stator of the motor which revolves in 
the opposite direction and is fed through slip rings. This 
type of fan is manufactured by De Bothezat Division of 
American Machine & Metals, Inc. Since each impeller 
revolves at half motor rpm, small high speed motors can 
be used without excessive blade tip speeds. 

The two-motor drive may be more generally adopted 
in Great Britain. While the two motors double the risk 
of partial breakdown, they may be regarded as halving 
the risk of total shut down. For such applications as 
mine ventilation, the contra-rotating fan can be designed 
so that the downstream impeller working with upstream 
idling will cope with the equivalent orifice for which the 
complete unit was designed. To handle emergency opera- 
tion involving the driving of the upstream impeller only, 
special care would have to be taken to ensure that the 
stall point of the impeller is not reached. 


Reversibility 


One of the advantages of the axial-flow fan is that it 
can be run in reverse direction giving a reversed air flow 
of 60 to 70% of normal. Single rotating fans designed 
for higher pressure applications do not have this advan- 
tage since they ordinarily produce very low output in 
reverse. In contrast, the percentage reduction in volume 
when reversing a contra-rotating fan is little greater than 
is the case with the low pressure non-guide vane single 
rotating fan. 

The simplest method of obtaining a modified output 
for contra-rotating fans is to drive the downstream im- 
peller while the upstream impeller idles. The output so 
obtained is 2/3 normal volume and may be 5°% in volume 
and 10% in pressure below that obtainable from a similar 
impeller without the interference of an idler upstream. 
For special applications, further control may be obtained 
by dynamic braking on the upstream impeller. 


Applications 


There are a number of duties for which the contra- 
rotating fan is particularly suitable. For marine work, 
its high pressure development, reversibility, and ability 
to be concealed in ductwork are important as is also the 
2/3 volume control. The same features recommend this 
type of fan for mine ventilation. High efficiency and 
simple regulation are especially important in permanent 
tunnel ventilation. 
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Effectiveness of Fire Tube Inserts 
in Boilers and Furnaces 


E. M. TARNOFF 
Manager, Thermobloc Division, Prat-Daniel Corp., South Norwalk, Conn. 


Spiral metal inserts which act as flame retarders in flue 
passes of fire tube boilers and furnaces, have demon- 
strated overall efficiency gains of the order of 5%, and 
consequently are being widely used. This article describes 
a study of the design of such inserts looking toward obtain- 
ing this improved efficiency without the offsetting loss 
resulting from soot deposits. 


WHiILe spiral metal inserts, called flame retarders, 
have been used effectively for many years in hori- 
' zontal return fire tube boilers, as shown in Fig. 1, they 
have had the double disadvantage of adding appreciably 
to frictional resistance of the passages and of forming a 
tortuous surface for the build-up of soot. With tall indus- 
trial chimneys and regular maintenance programs on 
large boilers, these disadvantages are not serious, but 
with the growing use of packaged boilers and industrial 
warm air furnaces, some thought was warranted regard- 
ing the possibility of a substitute means of increasing 
heat transfer efficiency while retaining a low ‘maintenance, 
low friction, flue passage. The use of multiple units in- 
creases the maintenance problem; forced draft sets a pre- 
mium on flue resistance; and reverse flow of return air 
against final flue passes tends to increzse temperature 
difference across the flue walls at flue outlets thus in- 
creasing the precipitation of soot at that point. 

It was reasoned that, since gas flow through fire tubes 
is normally turbulent, the spiral pathway created by the 
inserts would, in itself, play a relatively minor part in 


Fig. 1. Horizontal return boiler with spiral inserts in tubes. 
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increasing heat transfer by conduction or convection 
from the gases to the tube wall. The wiping effect of 
gas against tube wall would be practically unaffected by 
the induced secondary whirling of the gas. The remain- 
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Fig. 2. Cutaway diagram of test furnace. 


ing factor of radiation, then, must be the major influence 


affecting overall efficiency; and radiation from the insert 
surface to the tube wall must be the quantity involved. 

Experiments were made in direct-fired unit heaters 
designed with a section of 32 vertical tubular flue pas- 
sages which act as a second pass for air previously heated 
by passage around the combustion chamber. This unit is 
shown in Fig. 2. Tests with and without spiral inserts 
confirmed previous work with this device and showed an 
increase of 3.4% in overall efficiency. 

A calculation was made to determine the role of radiant 
heat exchange between the spiral inserts and tube walls. 
From readings of gas and air temperatures, the mean 
tube wall temperature was determined as 425F and the 
mean spiral temperature as 650F. Heat transmitted was 
then calculated from the equation 


snot TO) Ge 


where q = radiant transfer from spiral to air outside 
tube, Btu per hr 
6 = Stefan-Boltzman radiation constant = 0.173 
Btu per (hr) (sq ft) (F) 
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A = area of spiral surface = 20 sq ft 
e = emissivity of spiral = .95 
= effective film coefficient, outside tube to air, 
= 40 
T, = absolute temperature of spiral = 650 + 460 
=1110R 
T. = absolute temperature of inside tube wall = 
425 + 460 = 885R 
F, = angularity factor, assumed to be 100. 
By substitution, 
q = 11,850 Btu per hr 

Based on the measured rate of burning 2.5 gal per hr 
of No, 2 fuel oil at 141,000 Btu per gal, the fraction of 
heat transferred by radiation from the spiral would be 
11,850/352,500 = 3.36%. This compares closely with 
the increase in overall efficiency of 3.4% determined from 
Bureau of Standards charts by measuring volume, tem- 
perature, and CO: content of effluent flue gases. 

Flat strip, angle iron, and rod shaped inserts, shown 
in Fig. 3, were then tested and resulted in a similar in- 
crease in efficiency of 3.1%. 

Flue gas outlet temperatures with spiral inserts were 
reduced by 125 degrees; and with flat strips by 115 de- 
grees. In both these tests a great deal of care was taken 
to see that there was no contact between inserts and tube 
walls. Actually, tests with and without such contact 
yielded exactly the same results. Rods and angles pro- 


duced practically the same results as strip inserts, while 
the strip insert has the advantage of forming a built-in 
scraper which can simply be turned in the vertical tube 
to loosen any soot accumulation. Soot then falls down 


the tube and into the combustion chamber. 


O 


Strip Angle Rod 


a 


Spiral 


Fig. 3. Various types of 
fire tube inserts tested. 


The effectiveness of flame retarders in boilers would 
be greater than in warm air furnaces. The film coefficient 
for boiling liquid in contact with metal is extremely high 
compared to that for transfer of heat from metal to flow- 
ing air. The coefficient for the outside of the fire tube, 
therefore, is the factor governing the increased effective- 
ness of flame retarders in fire tube boilers. 





Three Systems Cool New York Building 


A method of air-conditioning which utilizes the best 
features of several systems is being installed in New 
York’s new 32-story Chrysler Building East, companion 
structure to the original 77-story Chrysler Building. 

The engineering firm of Guy B. Panero, designers of 
the Chrysler Building East’s air-conditioning system, 
points out that the newness lies in their combining and 
applying three well-known air-conditioning procedures to 
the Grand Central area’s newest skyscraper. The design 
provides a flexible way of treating the concourse and 
first floor area, thereby increasing the amount of de- 
sirable space which may be rented. 

The three systems used are all planned to maintain 
80F, D.B. and 50% R.H. During the heating season a 
temperature of 72F will be maintained. 

The first system combines heating and cooling and is 
designed to take care of all perimeter space (approxi- 
mately 16 ft back from the outside wall) from the 
second through the 32nd floor. This system will employ 
window type air-handling units supplied from a central 
source. 

The second system will consist of conventional metal 
ducts distributing conditioned air to all interior space 
from the second through the 32nd floor. 

The third system covers the rentable space in the 
concourse and first floor. Outside air duct work and 
chilled water piping to the fan rooms will be installed, 
and conventional air handling systems for the various 
stores and other spaces will be added later. 

More than 1400 tons of refrigeration will be required 
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to cool air for the more than 420,000 sq ft of floor area 
in the building. 

For conventional air-conditioning systems, the outside 
air quantities are based on a minimum of 25% of the 
total air handled. For interior systems during the inter- 
mediate seasons half the air handled will be outside air. 
The outside air intakes for the future systems on the 
concourse and first floor have been designed to handle 
up to 100% outside air during the intermediate seasons. 

Dividing the air-conditioning into three parts is a 
logical way of meeting the problem, because each space 
requires a separate solution. The window units, equipped 
with individual fans, eliminate the need for radiators or 
convectors. These units also provide individual control 
for the outside rooms—where it is most needed. A third 
advantage is that duct sizes can be reduced by more 
than half, since the capacity required is only that for 
outside air. 

The interior areas, relatively unaffected by sun or 
orientation, can be handled best and most economically 
by a separate conventional duct system. The store areas 
are generally not completely rented until the building 
is almost finished, and are best treated individually. 

The heart of the system for conditioning peripheral 
spaces will be the Chrysler Airtemp units. One complete 
unit will be placed under each window, but a single 
cabinet will cover the entire space between columns, 
thus housing two units. Each unit will be equipped with 
an automatic valve so that it may be individually con- 
trolled if necessary. In large offices, however, one thermo- 
stat may control two to four units. 
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Solving Air Conditioning Problems 
by Psychrometric Chart 


Principles involved in use of a psychrometric chart in air 
conditioning are outlined with reference to a typical chart 
plotted from standard data. Examples illustrate a wide 
range of problems in heating, cooling, and humidity con- 
trol. A set of charts d from data compiled by Her- 
bert Herkimer for finding apparatus dew points, is included. 


Fight area parenipres chart is a graph of the prop- 
erties of moist air at various conditions of temper- 
ature and humidity. Many such charts are in use, such 
as the Trane, Carrier, General Electric, Goff and Gratch, 
Mackey, and others. The chart shown in Fig. 1 was 
plotted from data supplied by the U. S. Weather Bureau 
and other sources. It is typical of most such charts and 
is intended to serve as an illustration of the utility of 
}the graphical method. For actual engineering practice, 
the same scale range over a larger area would be pre- 
ferred. 


7 Properties of Air 

_ The variable properties of moist air pictured in Fig. 1 
at a single pressure (standard atmospheric) are as 
follows: 

Dry bulb temperature, degrees F, the major vertical co- 
ordinates with scale of degrees at the bottom of the 
chart. Dry bulb is the temperature read on an ordinary 
room thermometer. 

Weight of water vapor in one pound of dry air, grains, 
the major horizontal coordinates with scale of grains 
per pound of dry air at the right. A grain is 1/7000 of 
a pound. Quantities of air and moisture in weight units 
are used to simplify the presentation. The weight of 
vapor is, of course, the weight of water which has been 
evaporated into the air. The vapor is actually steam 
?which occupies its own fraction of space and exerts its 
own pressure in proportion. Thus, in ordinary air, it is 
very low pressure steam and evaporates into the air at a 
temperature corresponding to the boiling point of water 
at that very low pressure. 

Pressure of water vapor, inches of mercury, shown in the 
scale at the left, is the absolute pressure of the steam, and 
Dew point temperatures, shown in the scale on the upper 
curved line, are the corresponding boiling points of water 
at those low pressures. If a single vapor coordinate in 
Fig. 1, say 96 grains, is followed from the right scale 
toward the left and across the decreasing dry bulb tem- 
perature coordinates, the steam will cool until it reaches 
the boiling point corresponding to its own (very low) 
pressure at 66F. The steam will then begin to condense 
back into water and fog will appear to the left of 66F at 
the 96 grain level. This establishes the point where the 
66F dry bulb and 96 grains moisture coordinates meet at 
a condition called saturation because the amount of water 
in air at 66F cannot be increased beyond 96 grains with- 
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out condensation. Also, if there are 96 grains of moisture 
per pound of dry air at any temperature, no matter how 
high, that air will have to be cooled to 66F before con- 
densation takes place. So the dew point temperature co- 
ordinates are also horizontal in Fig. 1. Each dry bulb 
temperature and weight of vapor combination has a cor- 
responding saturation point which establishes the 100% 
relative humidity or saturation curve. 

Percent relative humidity curves show the number of 
grains of moisture actually in the air as a fraction of the 
total amount possible at the various dry bulb and vapor 
weight combinations. 

Total heat, Btu per pound of dry air, is shown in Fig. 1 
by a diagonal system of coordinates with its scale on the 
diagonal line separate from the body of the chart and 
above the saturation curve. A certain amount of heat 
(.24 Btu) is required to raise the temperature of a pound 
of air one degree. This is called sensible heat because its 
effect can be sensed by a dry bulb thermometer. Another 
definite amount of heat (1 Btu) is required to raise the 
temperature of one pound of water one degree. This is 
also sensible heat in that it affects a thermometer reading, 
but is called heat of the liquid. The third component of 
total heat in a given sample of moist air is the heat re- 
quired to convert the water at the dew point to steam at 
the same temperature. Since no temperature change is 
involved, this component is called the latent heat of va- 
porization. Total heat on the chart is the sum of the heat 
required to warm a pound of air from OF to dry bulb, 
plus the heat to warm the water in a pound of air from 
32F to dew point, plus the latent heat required to vapor- 
ize that much water at dew point. Total heat is also called 
enthalpy, and will be discussed at some length. 

Wet bulb temperatures are shown on diagonal coordinates 
coinciding with the total heat coordinates but with their 
scale shown on the saturation curve. Wet bulb is the tem- 
perature assumed by an evaporating film of water in air 
at constant dry bulb and dew point. It is discussed more 
fully under a later subhead. 

Any two known properties of air determine a point on 
the chart called a state point from which all other proper- 
ties can be read. For example, to find the wet bulb of air 
at 78F D.B. and 50% R.H., enter the chart at 78F on the 
bottom scale, as in Fig. 2, proceed up to the 50% curve 
and read diagonally upward to 64.8F on the wet bulb 
scale as shown in Fig. 2. Construction of the chart and 
coordinates for a single state point are shown in Fig. 3. 
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Fig. 2. How to find wet bulb from dry bulb and relative 

humidity. Note that interpolation between wet bulb co- 

ordinates is aided by the fact that wet bulb and dry bulb 
are identical at the saturation curve. 


Total Heat 


The coordinates for total heat and wet bulb tempera- 
ture are drawn to coincide in slope. Actually, at constant 
total heat, the corresponding wet bulb may show slight 
variation over the range of humidity from dry air to 
saturation. For practical purposes, however, the difference 
is so slight as to be negligible in most air conditioning 
problems. 

An increase in moisture content from zero to satura- 
tion at constant dry bulb is accompanied by an increase 
in wet bulb temperature and in total heat at a rate de- 
pending on the enthalpy of the moisture added. Vapor 

enthalpy consists of the heat of the liquid from the datum 
) temperature, 32F, to the dew point plus the latent heat of 
vaporization at the dew point. The slope of the total heat 
coordinates is, therefore, a function of the heat panne 
of vapor in the mixture. 

Since the datum temperature for calculating liao 
of dry air is OF, and the specific heat of air is .24 (for 
all practical purposes over the range of this chart) the 
product of dry bulb scale times .24 will be the sensible 
heat content per pound of dry air in any mixture, and 
dry bulb lines are lines of constant sensible heat of dry 
air. 


Heat of Vapor 

At any point other than along the saturation (100% 
relative humidity) line, the vapor in an air-vapor mix- 
ture is superheated steam. For absolute accuracy, there- 
fore, total heat would include a small value allowed for 
sensible heat of the vapor in cooling from dry bulb to 
dew point. The specific heat of water vapor at constant 
pressure between 32F and 212F is about .45 Btu per (Ib) 
(F). Thus, the allowance for sensible heat of superheated 
vapor would be .45/7000=.00006 Btu per (gr) (F above 
dew point). For most problems in air conditioning prac- 
tice, this is a negligible amount. 

Another component of total heat is the heat required 
to warm the liquid from the datum temperature, 32F, to 


the dew point. For all practical purposes, this can be 
figured at 1 Btu per (lb) (F) or 1/7000=.000143 Btu 
per (gr) (F). 

Perhaps the most important component of heat in the 
vapor is the latent heat of evaporation. For total heat 
computations used in plotting the chart, enthalpy values 
of saturated vapor are from the Keenan and Keyes steam 
tables. The latent heat in any air-vapor sample can be 
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Fig. 3. Skeleton chart showing systems of coordinates 
for a single state point on the psychrometric chart. 


determined by subtracting sensible heat of air and liquid 
from total heat. That is 


L = T — .24t — .000143h (d, — 32) 
where 
L = latent heat, Btu per lb dry air 
T = total heat, Btu per lb dry air 
t = dry bulb temperature, F 
h = absolute humidity, grains per lb dry air 
d, = dew point temperature, F 


For example, the temperature and moisture conditions 
for air at 80F D.B. and 50% R.H. are shown in Fig. 4. In 
addition to the values which can be read directly from 
the chart, the following properties can be derived as de- 
scribed: 

Btu per 
Ib dry air 
19.20 
12.00 


Sensible heat of dry air = 80 x .24 = 
Enthalpy of vapor = 31.2 — 19.2 = 
Heat of liquid = 76 x (59.7 — 32) x 
.000143 = 30 
Superheat of vapor = 76 x .00006 x 
(80 — 59.7) = -10 
Latent Heat of Evaporation = 12.00 — .30 = 11.70 


Note that in the computation of total heat, the super- 
heat of the vapor is not included and so is not subtracted 
from enthalpy of vapor in deriving latent heat. The 
amount of superheat in this case is less than 0.9% of 
vapor enthalpy and less than 0.4% of total heat. 


Wet Bulb Temperature 
Wet bulb temperature is the lowest temperature to 
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which a film of water can be brought by free evapora- 
tion into air at constant dry bulb and dew point. 

When water is in the presence of unsaturated air, 
there is always a boundary condition in which two op- 
posing influences exist. (1) There is an exchange of heat 
by conduction to the cooler of the two media; and (2) 
there is a transfer of vapor to the medium of lower vapor 
pressure. Unsaturated air, by definition, has a vapor 
pressure lower than water at any temperature higher than 
the dew point temperature of the air. 

A film of water, approaching the dry bulb of the air 
by conducted heat exchange, is evaporated at the dew 
point saturation pressure at a rate depending on the de- 
gree of saturation of the air; that is to say, on the magni- 
tude of the vapor pressure difference. Removal of the 
latent heat of evaporation tends to cool the water film, 
and equilibrium is reached at a point between the dry 
bulb and dew point of the air. This point is the wet bulb 














Fig. 4. Direct readings of heat and moisture properties 
at a single state point. 


temperature. It is a directly measurable property of air, 
and is extremely useful as a limit in evaporative cooling 
problems. 

As the dry bulb approaches the dew point, vapor pres- 
sures of both water film and air approach that of steam 
at the dew point saturation pressure. Hence, at 100% 
saturation, dry bulb, dew point, and wet bulb tempera- 
tures coincide. 

At constant dry bulb, any increase in moisture content 
of air results in an increase in total heat. Since the sen- 
sible heat of the air remains constant, such an increase 
in total heat must be entirely an increase in vapor 
enthalpy. The influence of conduction at a water inter- 
face is stable at constant dry bulb, because conduction is 
a function of temperature. Therefore, the influence of 
evaporation is affected exclusively and directly by an in- 
crease in moisture content; the wet bulb is thus a direct 
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function of total heat; hence total heat and wet bulb lines 
may coincide in slope. 

The notation that any increase in total heat at constant 
dry bulb is entirely an increase in vapor enthalpy, pro- 
vides the basis for a simple means of reading vapor en- 
thalpy for any state point directly from the chart. 

For example, as shown in Fig. 5, the procedure is to read 
total heat at the zero moisture level of the dry bulb line 
and subtract from total heat at the state point. The dif- 
ference is vapor enthalpy. 

In the example shown in Fig. 5, the state point is at 
75F D.B. and 58F W.B. Total heat at zero moisture is 
18.0 Btu per lb and at the state point is 25.0. Enthalpy 
of vapor at the state point is therefore 25.0 — 18.0 = 7.0 
Btu per lb dry air. This is in reasonable agreement with 
the calculated value based on 45 grains of moisture 
evaporated at 45.2F (dew point). 


Volume Lines 

The volume of an air-vapor mixture per pound of dry 
air is indicated in Fig. 1 by a set of diagonal coordinates 
with the scale shown between the 20% and 30% rela- 
tive humidity curves. In addition to the volume of mix- 
ture for any state point, the volume of dry air and of 
steam can be derived. 

For example, as shown in Fig. 6, by reading the volume 
of dry air at the base of the dry bulb coordinate and sub- 
tracting from total volume at the state point, volume of 
steam is obtained. According to Fig. 6, the volume of 
mixture at 70F D.B. and 50% R.H. is 13.52 cu. ft. per 7 
lb. dry air and the volume of dry air at 70F is 13.35. 7 
The volume of vapor at this state point, therefore, is 
17 cu ft per Ib dry air. 


Use of the Chart 


A principal use of the psychrometric chart is to visual- 


ize over-all changes in properties of air between one state — 


point and another. Changes in dry bulb temperature 


/ 
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Fig. 5. Direct reading of vapor enthalpy (heat of vapor) 
as the difference between total heats of sample air and 
dry air at the same dry bulb. 
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Fig. 6. Direct reading of vapor volume as the difference 
between volumes of actual state and of dry air at the 
same dry bulb temperature. 


without an accompanying change in moisture content 
(sensible heating or cooling) simply follow along the 
horizontal coordinates at the original moisture level. 
When a change in moisture content accompanies a tem- 
perature change, the intervening process between two 
state points becomes more complex. and the line joining 
the two points is an indication of the means by which 
the change can be brought about. 


Cooling and Humidifying 


For example, in Fig. 7, the change from point A 
(90F D.B., 20% R.H.) to B (70F D.B., 50% R.H.) rep- 
resents a cooling and humidifying process accompanied 
by a net loss in total heat (28.3 — 25.4 = 2.9 Btu loss 
per lb. dry air) while the line A—D represents sensible 
cooling and humidifying with a net gain in total heat. 
A net loss in total heat must indicate the presence of 
water at a temperature lower than the original wet bulb 
at A, Otherwise either thermal equilibrium or a net gain 
fin total heat would obtain. Since there is a,gain in hu- 
midity from A to B, the temperature (hence vapor pres- 
sure) of the water must be higher than at the dew point 
of the air. The change from A to B, therefore, is accom- 
plished by passing the original air through a washer 
with water at a constant temperature between the dew 
* point and wet bulb temperatures of the air. 

To fix the theoretical, constant temperature of the 
washer water, simply extend the 4—B line to the satura- 
tion curve and read the temperature at the point of inter- 
section (55F in this case). Although impossible in prac- 
tice (because the water will always change temperature 
toward the wet bulb of the air and vice versa) this theo- 
retical procedure is useful to illustrate the point that, 
should the water temperature remain constant at 55F and 
the washer prove to be 100% efficient (that is, capable of 
bringing the air to saturation at its own water tempera- 
ture), the point B would move along to the saturation 
curve, and the ultimate condition would be 55F saturated 
air. Thus the distance A—B, in relation to the total dis- 
tance from A to saturation. is the efficiency of the washer. 

In actual practice, the washer water will warm (or 


cool) toward the wet bulb of the air supplied to it. The 
condition line, then, would follow some curve similar to 
the dashed curve in Fig. 7. : 

Another means of changing air from condition A to B 
would be by mixing the original air with a specified 
amount of cooler air. 

For example, if one part of air at condition A were 
mixed with three parts of cooler air, the dry bulb of the 
cooler air would be determined by the formula 

70 — (.25 x 90) 
nae —_— = 63.3 


to = ——___—— 
75 
where t, is the dry bulb temperature of the cooler air. 

Note that the intersection of this dry bulb line with 
the extension of the 4—B line fixes the state point of the 
cooler air at point C in Fig. 7. Also, the length of the line 
B—C is equal to one-third of the distance A—B, repre- 
senting the one part of warmer air to three parts of 
cooler air. 

The same reasoning can be applied to the mixing of 
any two samples of air in any proportion. The ultimate 
dry bulb is always the sum of the dry bulb temperatures 
of the contributing samples multiplied respectively by 
the fraction each contributes to the total quantity of air. 

ty = xt, + (1-x) te 

where t, = dry bulb of mixture, F 

2 — fraction of mixture at dry bulb t, 
ty = dry bulb of second sample, F 

The state point of the mixture is always the intersec- 
tion of the ultimate dry bulb coordinate with a line join- 
ing the two state points of the components. 

Quantities of air in most air conditioning problems 
are expressed in cubic feet per minute. For strict accuracy 
these quantities should be converted to weights of dry 
air, but for practical examples depending only on pro- 
portions mixed, the quantities expressed in cubic feet are 
sufficiently accurate. 

Line A—D in Fig. 7 is the condition line for air at A 
in the presence of water at a temperature between the 











63.3 F D.B. 

















Fig. 7. Action of air washer and mixture of air streams 
in cooling and humidifying with water above the dew 
point of air. 
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original wet bulb and dry bulb temperatures of the sam- 
ple. It is of interest in showing a decrease in dry bulb 
accompanied by an increase in total heat. 

If water is continuously recirculated in any air washer 
without being heated or cooled by any means other than 
action of the air, the water will assume the wet bulb 
temperature of the air and changes in state point of 
the air will follow directly along the wet bulb line of the 
original sample. The distance moved as a fraction of the 
total distance from the original point to saturation, is, 
again, the efficiency of the washer. 

Actually, the effect is that of a mixture of two portions 
of the stream of air. One portion contacts the water and 
becomes saturated. The other portion by-passes the water 
and is unaffected. The degree of contact is affected by the 












































Fig. 8. Heating with coils, humidifying with washer. 
Washer water may be either unheated (solid line) or 
heated (broken line). 


number of banks of spray nozzles and the fineness (pres- 

sure) of the spray. Efficiencies of recirculating washers 

of average commercial construction are approximately : 
Single bank 65% 
We eo ee i BES eso tw 80% 
Three banks ............... ‘veeeee 90% 


{0 
Heating and Humidifying 

Many commercial central systems combine the prin- 
ciples outlined in an arrangement of coils and air washer 
to heat and humidify air. 

For example, if outside air at 34F and 60% R.H. (point 
A in Fig. 8) is to be delivered to a room at 70F and 50% 
R.H. (point D in Fig. 8), it can be introduced through 
a heating coil which will heat it to 85F without adding 
moisture (line A—B). The heated air then goes through 
an 80% efficient recirculating washer in which the water 
is in thermal equilibrium at the wet bulb temperature of 
the air (55F). Air cools and absorbs moisture at constant 
total heat and emerges at point C, 80% of the distance 
from B to the saturation curve. Air is now at 61F D.B. 
and is reheated to 70F in a second coil to point D. 

It is apparent in Fig. 8 that an increase in the exit 
temperature at the first coil will raise the equilibrium 
temperature of the circulating water and the moisture 
level of the air emerging from the washer. 

An alternate method is to decrease the exit tempera- 
ture (and load) at the first coil to a point such as B! in 
Fig. 8. The washer water is then heated to some tempera- 
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Fig. 9. Dehumidifying air by (1) cooling in contact with 
surface below dew point, line A-B, and (2) absorbtion 
of moisture by chemicals at constant total heat, line A-C. 


ture above 61F and heats and humidifies the air alon 
a condition line such as B‘—C. The reheating coil fun 
tions as before. 


Dehumidifying 

Moisture can be removed from air by two processes 
(1) by cooling below its dewpoint so that condensatio 
occurs, and (2) by absorption through means of hygr 
scopic chemicals. The first can be accomplished by pas 
ing the air through a cooling coil the surface temperatur 
of which is below the dew point of the air or through a 
air washer with chilled water at a temperature below th 
dew point of the air. Either of these methods remov 
both moisture and heat from the air. Chemical abso 
tion is accomplished by passing air through a bed off 
absorbtive material, like silica gel or through a spray of 
absorbtive solution, like lithium bromide. Chemical abs 
sorbtion takes place, theoretically, at constant total h 
so that it is accompanied by an increase in dry bulb tem 
perature of the air as the moisture gives up its latent heat.” 
The two processes are shown in Fig. 9, where the line 
A—B represents dehumidification by cooling and con- 
densing and the line A—C represents drying by hygro- 
scopic chemicals, It should be noted that the line A—B 
in Fig. 9 does not show the progressive changes through 
the cooling medium, but only the terminal conditions. 


Psychrometric Calculations 

Owing to the necessity of plotting the psychrometric 
chart on a weight basis and the convention of specifying 
air supply quantities in cubic feet (cfm), practical design 
practice is to avoid complicated conversions from weight 
to volume at various state points by assuming all air 
supply to be at standard specific volume of 13.34 cu ft 
per lb and standard specific heat of .24 Btu per (Ib) (F). 
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In this way, the sensible heat delivered or removed 
by any air stream can be expressed 


60 


H, = .24 
13.34 


o) AT=L1QAT 


H, 
and Q = 
L1AT 
where 
H, = sensible heat given up (or absorbed) in 
Btu per hr 

Q = cubic feet of air delivered per minute (cfm) 
A\T = change in dry bulb temperature of the air. 
The quantity of cooled air to be introduced into a 
room to maintain it at a given dry bulb against a given 
sensible heat load is therefore dependent only on the 
respective dry bulb temperatures of room and supply 
air. The condition lines of sensible heat change are 

horizontal and independent of the moisture level. 

For example, to maintain a room at 80F D.B. against 

a sensible heat gain of 20,000 Btu per hr by introducing 
air at 58F D.B. would require 
20,000 
Q = —— — = 826 cfm 
1.1 (80-58) 

If, now, the moisture condition in the room is fixed at 
0% R.H. (point A, Fig. 10), it is apparent in Fig. 10 
hat even saturated air at 58F can not be introduced to 
andle the sensible heat load without dehumidifying the 
pace to about 47% along the line B—C—unless there is 
n additional latent load of humidity gain in the room. 


If a latent load is imposed on the space and is exactly 
ffset by 826 cfm of saturated air introduced at 58F, the 
lope of the condition line is no longer horizontal but 
ollows the dashed line A—B in Fig. 10 from 58 at satura- 

tion to the room state point. Calculation shows the latent 
eat added by supply air to be about 15% of the total 
eat added. This calculation is based on the geometry, 
easured in heat units, a gain of four (76—72) grains 
f moisture per pound dry air over the length of the 
ondition line intercepting a total heat gain of about 6 
tu per pound dry air. 


The slope of the dashed line in terms of sensible and 
otal heat is, therefore, about 1 — .15 = .85. The slope is 

us characteristic of the ratio of sensible to total heat 
oad on the space. Any space with the same sensible heat 
atio would have its own state point and that of its 
compensating supply air on a condition line of identical 
slope. 


In this case, the introduction of saturated air pre- 
supposes a 100% efficient cooling apparatus at the dew 
point 58F. The slope of the condition line characteristic 
of the sensible heat ratio intersects the saturation curve 
at the theoretically perfect apparatus dew point. This is 
the temperature on the saturated curve at which the 
smallest possible quantity of supply air (that is, saturated 
air on the required condition line) will handle the total 
load on the space. The position of the intersection (appa- 
ratus dew point) on the saturation curve is, of course, 
fixed by room air conditions and the slope of the condi- 
tion line characteristic of the sensible heat ratio of the 


load. 


Since all of the conditions along the line A—B from 
the room air state point to saturation will handle the 
characteristic load on the space, in accordance with the 
theory of air mixtures previously discussed, apparatus 
of any practical efficiency can be used to supply air having 
any state point along A—B with compensating adjust- 
ment of the amount of supply air to allow for the de- 
crease in temperature difference. The by-pass factor of 
the apparatus (one minus the efficiency) thus poses 4 
simple problem in air mixture such as has been dis- 
cussed. That is, the efficiency point will lie on the condi- 
tion line a proportionate distance to the right of the 
saturation curve and a compensating increase in supply 
air quantity will be made based on the smaller value 
of AT thus obtaining in the denominator of the formula 
Q=H,/1.1AT. 

For example, assume that the apparatus in the previous 
example is 67% efficient. The state point of supply air 
will then move 1 — .67 = .33 of the distance from sat- 
uration toward the room air state point. It will then be at 
a point intercepted by the 65.3F dry bulb line as shown 
in Fig. 10, and the quantity of air required to handle 
20,000 Btu per hr sensible load and 3,500 Btu per hr 
latent load will increase from 826 cfm to 

d 20,000 
Q = ———————- = 1,250 cfm 
1.1 (80=65.3) 

The geometry of Fig. 10 points up the fact that AT 
(that is, the range through which conditioned air is 
cooled) can be expressed as 


AT= Space| __/ Apparatus ‘ Apparatus 
D.B. Dew Point , Efficiency 


This quantity can be substituted in the basic formula 
for supply air quantity to give 
H, 
Q Ber ccackctiasenititseccenadadne pn 
1.1 (t;—Ag,) e 























Fig. 10. Geometry of sensible heat ratio, expressed in 
heat units as B-C/A-B. 
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where 
t, = space dry bulb, F 
Ag, = apparatus dew point 
e = efficiency 


Apparatus Dew Point 

As has been pointed out, the apparatus dew point is 
the temperature of saturated supply air which will main- 
tain specified conditions of temperature and humidity 
in a space against given latent and sensible load condi- 
tions. There are several methods of determining the appa- 
ratus dew point for a given space condition and load. 
Most methods are based on the existence of a charac- 
teristic slope of condition line for each sensible-to-total 
heat ratio. Protractor diagrams or special rules may be 
provided by means of which a line of proper slope can 
be drawn through the space condition to be maintained. 
The geometric method previously demonstrated can also 
be used. 

The limitation of such methods lies not only in the 
possibility of error inherent in geometric construction 
to close tolerances but also in the fact that, owing to 
differences in the latent heat of vaporization at different 
temperatures, the lines for a given sensible heat ratio 
may not be exactly parallel at all points of the chart. 

Herbert Herkimer has taken this into account in cal- 
culating the apparatus dew points from thermodynamic 
data for literally thousands of combinations of space 
conditions and sensible heat ratios. The results of his 
calculations have been plotted on the charts shown in 
Fig. 11, 12, 13, 14, and 15. The usefulness of these charts 
in combination with the psychrometric chart will be 
shown in the examples which follow. 


Examples 
(1) Given: the space condition of 80F D.B., 50% R.H. 
to be maintained against a sensible heat load of 20,000 
Btu per hr and a latent load of 7,000 Btu per hr. Supply 
air is to be delivered at 58F D.B. 
Find: (a) wet bulb and dew point of supply air 

(b) quantity of supply air 

(c) efficiency of required coil or washer 
Solution: (a) The sensible heat ratio, Sp = 20,000/27,- 
000 = .74. Reference to the apparatus dew point chart 
for 50% R.H. (Fig. 13) shows a value of 55.5 for the 
problem conditions. The condition line is accordingly 
drawn as shown in Fig. 16. The intersection point of the 
condition line and 58F D.B. coordinate establishes the 
condition of supply air to be 56.7F W.B., 56F D.P. 


(b) 20,000 
Q = ———_ = 826 cfm 
1.1 (80—58) 
= (ty—Ag,) e, so, (80—58) = (80—55.5) e 
22 
e = —— = 90% 
24.5 
Note also that by direct measurement on Fig. 10 
length AD 
non tee 
length AC 
(2) Given: Same conditions as in previous example ex- 
cept that sensible heat ratio is 60%. 


(c) AT 


Find: (a) W.B. and D. P. 
tb) Q 
(ce) e 
Solution: (a) According to Fig. 13, Ag, (at Sx =60%; 
Room air, 80F D.B., 50% R.H.) =42F 
Draw line A—E, Fig. 16 
Point F on A—E at 58F D.B. shows: 
W.B. = 53.7F; D.P. = 50.6F 
(b) Q (not changed because D.B. is same) 
= 826 cfm 
(80-—58) 
(c) e = ———— = 58% 
(80—42) 
(3) Given: 
H, = 16.500 Btu per sh 
Hy, = 14,700 Btu per hr 
1000 cfm is to maintain space at 85F D.B., 69F 
WB. 
Find: Required W.B. and D.B. 
Solution: 
H, 16,500 
AT = = = 15 
11Q 1.1 x 1000 
Required D.B. = 85 — 15 = 70F 
Read on Fig. 1: RH. at 85F D.B., 69F W.B. = 45% 
Read on apparatus dew point charts: 
Ag, at 40%, 85F = 53.5 
Ag at 50%, 85F = 62.0 
By interpolation, Ay, at 45%, 85F = 57.7 
Draw condition line A—B as in Fig. 17. Intersection 
of condition line with 70F D.B. coordinate shows supply 
at 62.8F W.B. 
(4) Given: Room condition 80F D.B., 50% R.H. 
H, = 75,000 Btu per hr 
H;, = 25,000 Btu per hr 
Air leaves conditioning equipment at 90% R.H. 
Find: Condition and volume of air supply 
Solution: Plot point A, Fig. 18, at room condition on 
psychrometric chart. 





75,000 
Ser = — = 75% 
100,000 ' 
From 50% R.H. apparatus dew point chart, Fig. 13, © 
at 80F, 75%, 
Ag = 558 
Draw condition line A—B 
Locate point C on condition line at 90% R.H. 
Required condition of supply air is read at C: 
D.B. = 59.1F 
W.B. = 57.5F 
H, 75,000 
Q = ~ = 3250 cfm 
1.1 T 1.1 (80 — 59) 
(5) Given: Room condition, 80F D.B., 50% R.H. 
H, = 40,000 Btu per hr 
H, = 10,000 Btu per hr 
Total volume to be circulated; 3,000 cfm 
Find: 
(a) condition of chillgd-air leaving coils if at 
90% R.H. 
(b) volume of air to be cooled and dehumidified 
{c) volume of recirculated air to be by-passed 
(d) condition of mixture of chilled and by-passed 


air delivered to room 
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Apparatus Dew Point 
Fig. 11. Chart for finding apparatus dew point to maintain room air at 30% R. H. and various dry bulb temperatures (marked . 
on curves) with loads at various sensible heat ratios. 
Solution: H, 40,000 
(a) Plot point A, Fig. 19, at room condition on AT = x —- = 12.1 
psychrometric chart. 1.1 Q 1.1 x 3,000 
40,000 Hence, temperature of mixture is 80 — 12 = 68F 
Sze = —— = 80% D.B., and its condition at point D, Fig. 19, is 61.8F W.B. 
50,000 Note that the same principles apply when it is desired to 
From 50‘¢ R.H. apparatus dew point chart, Fig. 13, fix the temperature of cooled air supplied to a room. 
at 80%, 80F, Aa, = 57.5 (6) Given: Room condition, 80F D.B., 67F W.B. 
Draw condition line A—B and find point C on this H, = 50,000 Btu per hr 
line at 90% R.H. This fixes the condition of air H, = 17,500 Btu per hr 
leaving coils at 60.5F D.B., 58.5F W.B. Outdoor air condition, 95F D.B., 78F W.B. Spec- 
40,000 ified circulation, 3,000 cfm, of which 25% is 
(b) Q = ———————_- = _ 2,050 cfm of chilled air outside air 
1.1 (80 — 60.5) Chilled air leaves coils at 90% R.H. 
(c) Volume of return air by-passed is Find: 
3,000 — 2,050 = 950 cfm (a) W.B. and D.B. of air supplied to room. 
(d) Since a mixture of two air streams has a state (b) W.B. and D.B. of return and outside air mix- 
point on a line joining the two conditions as previously ture ahead of cooling coils 
described in connection with Fig. 7, the condition of (c) required conditions of chilled air leaving 
the mixture of chilled and return air in this problém will coils 
be fixed by intersection of its dry bulb coordinate with (d) quantity of air to be chilled 
the line A—C. (e) quantity of air to be by-passed 
100 : 
90 
CS 
£ 
cI 
ro 
3 80 
= 
- 
2 
ra 
a 


~s 
Oo 


Fig. 12. Chart for finding 
apparatus dew point to 
maintain room air at 
40% R. H. and various 
dry bulb temperatures 





- (marked on curves) with 
-15 -10 0 10 20 : 30 40 50 60 loads at various sensible 
Apparatus Dew Point heat ratios. 
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Fig. 13. Chart for finding 
apparatus dew point to * 
maintain air at 50% R.H. 
and various dry bulb tem- 
peratures (marked on 
curves) with loads at 
various sensible heat 
ratios. 


8 


Sensible Heat Ratio, % 
~s 
° 


30 40 
Apparatus Dew Point 


Solution: chart for nearest R.H., Fig. 13) 
(a) Plot room condition point A, Fig. 20, on Draw slope line A4‘—B! for nearest conditio 
psychrometric chart. from 50% R.H., 80F D.B. through 55.5 
50,000 on saturation curve. Then draw paralleh 
S, = = 74% line through point A to find Ag, (for 
67,500 52.5%, 80F D.B., 74% Sr) = 565 
R.H. in room = 52.5% (read from psychro- Since 3,000 cfm will be supplied to room, 
metric chart at A) 
Aq for 50% R.H., 80F D.B., 74% Sp = Fa = SF 
55.5 (Read from apparatus dew point 





Sensible Heat Ratio, % 


60% R.H. &; 


« 
®, 
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Fig. 14. Chart for finding apparatus dew point to maintain room at 60% R. H. and various dry bulb temperatures (marked on 
curves) with loads at various sensible heat ratios. 
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This locates the dry bulb of supply air at (80 — 15) 
== 65F and the state point of supply air at C where the 
wet bulb can be read as 60.7F W.B. 

(b) Locate outside air condition on chart at D. Fig. 20. 
Mixture of outside air and room air ahead of coils will 
then locate on line A—D. 

Dry bulb of the mixture will be, according to previous 
discussion, 80 + .25 (95 — 80) = 83.75. 

This locates the state point of return air ahead of coils 
at E, where D.B. = 83.75; W.B. = 70. 

(c) The state point of chilled air leaving the cooling 
coils, since it is a component of a mixture of supply air 





56 F D.P. 








so 50.6 F DP. 
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Fig. 15. Chart for find- 
ing apparatus dew point 
to maintain room air at 
70% R. H. and various 
dry bulb temperatures 
(marked on curves) with 
loads at various sensible 
heat raitos., 


and by-passed return air will lie on a line including 
points E and C. The intersection of this line with the 
90% R.H. curve locates the condition of chilled air at F 
where D.B. = 59.4 W.B. = 57.6. 

(d) The mixture of chilled (F) air and by-passed (F) 
air makes up the 3,000 cfm of supply air in proportions 
determined by the dry bulb intervals between them. The 
proportion of chilled air is therefore 





IN 


70F DB 
85 F D.B 














N\ 


Fig. 16. Influence of Sp on Ag, and supply dew point 
at constant supp!y and room dry bulb (examples | and 2). 





Fig. 17. Finding state point of supply air from specified 
volume (example 3). 
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83.75 — 65 18.75 

= = 17% 
83.75 — 59.4 24.35 
.77 x 3000 = 2310 cfm chilled air 

(e) 3000 — 2310 = 690 cfm by-passed air. 

It may happen that a room with an exceptionally large 
latent heat gain, such as a dance hall, will have a very 
low sensible heat ratio so that the slope of the supply 
condition line may be so steep that it does not intersect 
the saturation curve. In that event, the apparatus dew 
point can not be established directly from the Herkimer 
chart for the room condition, because each point on those 
charts represents a point on the saturation curve. 

In such cases, use is made of the fact that sensible 
heat ratio lines are approximately parallel for a given 
ratio when drawn for any state point on the chart. That 
is, if the apparatus dew point for the problem conditions 
can not be found on the saturation curve (and hence 
does not appear in the Herkimer charts), any other room 
conditions with the same sensible heat ratio can be sub- 
stituted to establish the slope of the supply air condition 
line. A line parallel to the substitute line can then be 
drawn through the desired room conditions. 

If the proper line thus established is too steep to in- 
clude the state point of chilled air leaving the coils, some 
means of reheating the chilled air must be devised, as 
in the following example. 

(7) Given: H, = 141,000 
H, = 179,000 
Room: 80F D.B., 50% R.H. 
Air leaving coil is 90% R.H. 





(a) state of air leaving coil requiring the 
least possible amount of additional 
sensible heat 

(b) state of supply to room 

(c) volume of supply 

(d) sensible heat required for reheat 

Solution: 

(a) Sp = 47%. 

This is not on the 50% Herkimer chart, Fig. 13, but 
can be found on the 70% chart, Fig. 15. Therefore, find 
Aa for 70% R.H., 80F D.B., 47% Sp to be 58F. Draw 
line A’—B’, is in Fig. 21, representing slope of Sp = 


: 


59.1 F OB. 


55.8 F DB 











Fig. 18. Finding supply condition from chilled air con- 
dition (example 4). 


47%, and draw line A—B parallel to A‘—B' and through 
the room condition. 

This is the condition line of air supply to the room. 

The point on the 90% R.H. curve requiring least ad- 
dition of sensible heat to satisfy conditions on A-B is 
on a tangent from A to the 90% curve. Draw tangent 
A—C and locate chilled air condition at D. The chilled 
air from the coil is thus found to be at 36.5F D.B., 
35.5F W.B. 

(b) Sensible heat will be added at constant humidity 
along the horizontal coordinate from D which intersects 
the room condition line at FE. Supply air will then be at 
51.5F D.B., 43F W.B. 

141,000 
(c) Q= 





1.1 (80 — 51.5) 

(d) sensible heat for reheat will be 
H, = 1.1 x 4,500 x (51.5 — 36.5) = 74,250-Btu per hr. 

Notice in Fig. 21 that air in any condition along the 
90% R.H. curve below the level of point A can be sensi- 
bly heated to a point on the A—B line. Above point D, 
however, the increase in volume of supply air required 
will more than offset any possible decrease in the dry 
bulb range over which it must be heated. Below point 
D, of course, the converse is true. 

For example, if the most economical coil arrangement? 
to handle the conditions in the previous problem we 
found to be one that would cool return air to 49.5F7 
D.B. and 48F W.B., reheat would follow the line F-G. 
Reheated supply would then be at 61.75F D.B., and the” 
required quantity would be 

141,000 
Q = = 7,730 cfm 
1.1 (80 — 61.75) 
The heat required for reheat would be & 
H,=1.1 x 7,730 x (61.75—49.5) = 104,400 Btu per hr’ 


Refrigeration Capacity Required 








The refrigeration plant is required to remove an® . 


amount of heat equal to the difference in total heat be- 


tween the chilled air and the air supplied to the coil or #, ‘ig 


washer. 
Since the total heat coordinates in Fig. 1 are in terms 
of Btu per pound of dry air and the air streams are 




















Fig. 19. Finding amount of by-passed air (example 5). 
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Fig. 20. Mixing outside and return air (example 6). 


calculated in cfm, it is convenient to convert again in 
terms of standard air at 13.34 cf ft per lb. 
Thus the weight of air treated is 





60 
Ww = Q= 459 
13.34 
and the total heat removed is 
H; = 45 Qh; 


Where hy is the difference in total heat in Btu per 
pound of air before and after the coil. 
The capacity of a plant may be expressed in tons of 
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Fig. 21. Steep cordition lines and reheat (example 7). 


refrigeration using the factor, 1 ton = 12,000 Btu per 
hr. Thus, in tons, the capacity required is H;/12000. 
In the example illustrated by Fig. 21, the return air 
ahead of the coils is at state point A (total heat, 31.2 
Btu per Ib) and emerges from the coils at D (13.2 Btu 
per lb). The plant capacity is therefore 
4.5 x 4500 x (31.2 — 13.2) 
H; = ————— —__—_—_—__—_— = 30.5 tons 
12,000 
Where the heat for reheating is extracted from return 
air by a means of a sensible heat exchanger (never by 
mixing the air streams) the total heat involved would 
be calculated between the points A and E in Fig. 21. 
There are many types of problem which can be 
handled by using the psychrometric chart. Most of the 
principles have been outlined, and will apply in any 
procedure where the properties of moist air must be 
controlled. While most of the examples have been for 
cooling and dehumidifying, the principles involved are 
the same for heating and humidifving. 
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EDITOR’S NOTE. Mr. Reynolds concludes the subject of servic- 
ing, trouble jobs, maintenance and similar problems, begun 
in the May, 1951 issue. 


Ceiling Air Diffusers 


The ceiling air outlet is blamed for most anything. 
It’s an air diffuser, but like a pump which must have 
something to pump, it must have air of the quantity 
and temperature it is designed for. It has no control 
over the ducts. Workmanship of the ducts varies with 
the job and the installer. There are the inevitable 
changes and interferences, and there are ducts that 
are designed with or Jater have acoustical linings with 
no allowance for greater resistance or reduction of 
duct area. 

Consequently, the ducts end up for various reasons 
with a resistance other than calculated, greater or less. 
This affects the air delivery of the ducts, air diffusers 
and air conditioning units. Why should not this in- 
evitable change in resistance be anticipated on every 
job and later voluntarily compensated for, even when 
the engineer does not specify the possibility? Some- 
times the installer does not bother to take readings 
at the outlets and no one bothers to check whether or 
not he has. Other installers will take an instrument 
and carefully record the air volume of each outlet, but 
consider themselves in no wise obligated to go further 
and adjust the fan speed where air quantities and 
resistances are not in accord-with the plans. 

Why not change the sheaves at the fan as required 
and consider this just as customary part of the con- 
tract? Why not check for belt slippage when the duct 
resistance is too high? The belt may be slipping as 
much as 50%, or the fan may be running backward. 
Finally, why not a common denominator for testing 
ceiling outlets? Why not a method which will give 
reasonable results and not vary with the ideas and 
opinions of the tester? 

If it’s noise in an air conditioning system, the off- 
hand opinion will be that it’s the fault of the air 
diffuser, yet it is hard to persuade the manufacturer 
that his outlets are noisy when he has tested them 
for noise in his own laboratory. Fans, or other equip- 
ment not even connected with the duct system may 
well be the cause. 

A fan belt may be wobbling and striking its belt 
guard. Large outdoor air dampers not properly stif- 
fened will vibrate and be noisy, particularly so when 
the weather is such that the outdoor air is stepped up 
above 25%. The air passed at certain times may be 
high as 100%, but even at 25% it may be too much 
due to high internal heat gain. 

Noise will also come about from poor design or 
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construction of duct work, more air than the fans, 
outlets or ducts were designed for; or from baffles, 
obstructions, rags or bolts left in the ducts. Since 
ducts provide such convenient places for temporary 
storage, we may also find some tar paper which has 
worked along partially to block the equalizing dampers 
at some outlet. They call these things job conditions. 
They are usual, but should be unusual. 


Misapplication of product, a big factor of trouble 
with any equipment, is especially prevalent with the 
design or installation of outlets. They get under- or 
over-sized. All outlets in a single open area are some- 
times made the same size for uniform appearance. 
This can be done in some areas without trouble, pro- 
vided the outlet size is kept within the maximum high 
or low of the proper air delivery of the outlets. Large 
outlets tend to be scratched up by dragging them along © 
when: they should be carried. Shelving or fixtures may 
disturb the normal air pattern or flow from an outlet. 
There should be an unobstructed distance of at least ~ 
one foot below them. 


If one does not understand how to assemble an out-_ 
let with its dampers and neck connection to duct work, 
as sometimes happens in remote localities, a combina- © 


tion of curious things may ensue. Discarding instruc- )_ 


tions, he will work harder by assembling in his own © 
wrong way and in this way make it even harder for ~ 
someone else to. untangle the knot. He may omit the 
cotter pins, throw away the bolts, and install the 
equalizing dampers in place upside down and backward 
also; then, to top it all he may do a good job of rivet- 
ing the dampers in place. One such outlet was so 
found on a job and when the worker was questioned, 
he reported that he was careful to do them all eilike. 
Well done, thou geod and faithful servant. As for us, 
we slaved for six weeks removing his rivets and right- © 
ing things. I shall never forget that job. It was a_ 
new low in forty years of trouble experience. . 

I have found adjusting rods installed above the 
dampers, so that the inner assembly of an outlet had 
to be removed before use could be made of the adjust- 
ing rod. When an assembly is wrong some dampers 
work improperly, others must be forced so hard that 
parts are broken, while still other dampers cannot be 
adjusted at all. Some outlets will be found without 
any dampers. 

When an equalizing damper is installed upside down, 
the streamlined beaded edge will be on the down side 
of the air flow, thus projecting the thin edge of the 
adjusting blades into the air stream to vibrate and 
make noise from lack of streamlining. When the 
dampers are installed backward the blades are parallel 
with the air flow, thus doing no equalizing at all. The 
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blades should be run at right angles to the flow in the 
duct, the same as with duct turns. 

The neck extension to an outlet may be found too 
small, may be bent in order to fit the outside of the 
neck of the outlet rather than the inside, thus forcing 
the adjusting rod off center; or the neck extension 
may be short so that the air stream from the duct 
has no opportunity to straighten out before the outlet 
receives the air. There is also a tendency today to 


design more duct work exposed and therefore to elim- ° 


inate air straightening devices ahead of outlets. The 
effect of this practice is most noticeable if the outlet 
is of the register type. In this case all of the air 
delivery will be crowded through one-half of the 
outlet at double the normal velocity, while the other 
half of the outlet will be under a vacuum. 

With a ceiling air diffuser, the familiar blank-off 
baffle is too frequently used as a cure-all for all 
troubles. It often is a cure, but baffling can be over- 
done. A baffle of sheet metal or even cardboard is 
quickly made and easily inserted to block off one or 
more quarters of the cones, depending upon how many 
nearby posts or beams there are to deflect the air de- 
livery down upon some occupant. Of course, one can 
baffle a ceiling outlet to a greater extent than he can 
a register because the circular outlet has an air de- 
livery through cones and around a periphery of 360°, 
but unfortunately it is often forgotten that with in- 
crease in baffling the remaining cone area discharges 
more air and this to a more limited occupied space. 

The outlets being the only visible evidence of the 
air conditioning system, they are blamed when the 
space is held at too low a temperature, or when the 
delivered air is much too cold. In one case an oc- 
cupant at a desk too close to the window complained 


of drafts on the back of his neck during the winter 


months. Window drafts and body heat lost by radia- 
tion to the glass were the real cause of his complaint, 
so that this “draft” was soon remedied by closing the 
venetian blinds at the window. This complaint was 
made in Washington, and the individual was former 
Secretary of War Stimson. 


© WHAT NEXT? 


The wealth of new devices appearing each year in 
our technical literature is stimulating to those who 
have had to go without such convenience for so many 
years. In a review of trade literature for the past 
year, devices that particularly appeal are: 

(1) An electric mat to localize chilly working areas 
and thereby increase the efficiency and comfort of the 
worker; (2) electric baseboard panels; (3) wall reg- 
isters with individual automatic control; (4 and 5) 
reversible fans; (6) steam traps with glass ports to 
give visual control of trap operation. One also reads 
about portable radiators, finds an ever increasing num- 
ber of garbage disposers for the sink, learns about 
motor-driven wheelbarrows that negotiate up to a 40% 
grade and (7) a drain gun for clearing sinks and 
drains at 50 |b pressure using a carbon dioxide car- 
tridge. 
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One 1s intormed on utilization of fly ash (a by- 
product) ; a gas so purified that its products of com- 
bustion may be used directly for heating in factories; 
also how air conditioning ducts were run outside of a 
building in a novel and pleasing manner. 

The electric baseboard panel, which replaces the or- 
dinary baseboard in a house, is fully automatic in oper- 
ation and consists of a steel frame encasing a glass 
panel. The surface temperature reaches about 240F 
because of an element fused into the back surface of 
the panel. 

Of two different makes of reversible fans, the Hart- 
zell is for periodic reversal to provide uniform drying 
in a lumber kiln. Efficiency is the same in either di- 
rection; free air delivery is 20,000 cfm for the 36-inch 
fan powered by a 2 hp motor. The other is a window 
fan that exhausts or delivers air at the flick of a switch. 
It is obtainable in 18- and 22-inch sizes, with capacities 
2,500 and 3,400 cfm, respectively. Speeds are high 
and low. 

The purified gas is made so by a material named 
Carbocell (8) of which one pound treats 5,000 cu ft of 
gas fired in a direct-fired heater. This material is re- 
loaded once a year. Obviously, the advantages of util- 
izing the entire heat release of the gas from the heater 
directly into the occupied space are economy and quick 
heating. It is now so used in factories in England and 
its use is proposed for intermittent heating of churches, 
assembly halls and restaurants. Another English man- 
ufacturer has marketed gas fired equipment to utilize 
directly the products of combustion, but in this case 
without purification, since application is solely for 
drying. 

The air conditioning ducts previously mentioned, 
together with the necessary chilled water and drain 
pipes, are run inside of aluminum fins on the exterior 
of the Employers Insurance Building, Dallas, Texas. 
The system is steam absorption and the fins are pri- 
marily for architectural treatment. 

Although fly ash collectors are increasing in number 
and efficiency, pulverized coal and spreader stoker fir- 
ing are making more fly ash than people want in the 
atmosphere. So research has become rather intensive 
in finding ways to obtain greater returns for the ex- 
pensive collection of this ever increasing item. 

While no company has found markets for all of this 
ash, research is improving its application as a substi- 
tute for Fullers earth in rubber, pumice in mechanics’ 
soap, sand in fertilizer, limestone or silica dust in as- 
phalt, and sandblasting of condenser tubes. It is used 
also in cinder concrete as well as in the filtering of 
dirty oils. 

By checking back to the reference number, one can 
find the manufacturer of the item from the following 
list: 


(1) Walter B. Snook Enterprises, Palo Alto, Calif. 
(2) Appleman Glass Works, Bergenfield, N. J. 

(3) General Electric Co., Bloomfield, N. J. 

(4) Hartzell Propeller Fan Co., Piqua, Ohio. 

(5) Hunter Fan & Ventilating Co., Memphis, Tenn. 
(6) Velan Engineering Co., Jersey City 2, N. J. 
(7) Handling Devices Co., Inc., Boston, Mass. 

(8) National Smelting Corp., Avonmouth, England. 
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Pipe Required for Radiant Heat Coils 


R. K. DEMAREST, JR. 


oe a 
The accompanying chart has been de- drawing, S being 18 inches (center-to- 
signed to facilitate finding the linear feet center spacing) while L, the length of 
of pipe required for panel heating coils of straight run, is 5 feet. How much pipe is 
the type shown in the drawing, where L is required for the coil? 
the length of straight run, in feet, and S Solution. Count the number of bends 
the spacing in inches between runs. The (six) and the number of straight runs 
table gives-the number of feet of pipe in (seven). The straight pipe needed is then 
the bends; to this is to be added the straight 7 x 5 feet or 35 feet. Refer to the table 
runs. and under 6 (number of bends) and oppo- 
Following is an example of use of the site 18 (inches spacing) find 14.18 lineal 
table: feet of pipe in the bends. Total pipe re- 
Problem. Assume a coil as shown in the quired is then 35 + 14.18 = 49.18 feet. 


Ce 


Number of Bends 
5 6 | 
Lineal Feet of Pipe in Bends 
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Lineal Feet of Pipe in Bends 
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PRODUCT APPLICATIONS 


New, Unusual, or Ingenious Uses of Equipment and Materials 
Conducted by WM. B. FOXHALL, Associate Editor 





Fan Insulation Prevents Burns 


PROBLEM: At the Glenwood Gas Plant of the Long 
Island Lighting Co., rooftop fan housings enclose induced 
draft fans which draw waste gases at temperatures from 
600 to 700F from boilers through exhaust ducts to the 
surrounding air. Maintenance men required to service 
exposed parts of cracking furnaces were subject to burns 
from accidental contact with equipment. 

SOLUTION: Fans and fan motors are enclosed in hous- 
ings which are covered 
with mineral wool blanket 
insulation up to about 5 
ft above roof level. The 
top portions of the stacks 
are high enough to be left 
uninsulated. Blanket insu- 
lation was also applied to 
indoor sections of exhaust 
ducts. The 2-inch mineral 
wool blankets were secured 
to the sheet metal housings 
by welded wires approxi- 
mately 3 inches long. The blankets, with wire netting on 
the inside, were impaled on the wires and the ends of 
the wire were bent over into the metal lath covering the 
outside of the insulation. A 54-inch layer of mineral wool 
insulating cement was troweled into the metal lath and 
a finishing cement was applied with wire netting fitted 
over the surface and tightly laced. A weatherproof finish 
was provided by a 14-inch coat of asphalt. 

RESULTS: Maintenance men are able to work in the 
' area without danger of accidental burns. Increased tem- 
perature of flue gas helps fans maintain draft. 








Automatic Controls Insure Pump Operation 


PROBLEM: The city of Park Ridge, Illinois obtains its 
water from Chicago and, since it has no elevated tank 
or standpipe, must depend on pumps to circulate water 
from an underground reservoir. Manual control of pumps 
was costly and emergency equipment was lacking. 
SOLUTION: The system was converted to automatic 
pump control by installation of an Autocon system sup- 
plied by Automatic Control Company. The controls oper- 
ate through pressure impulses received from a monitor 
system in the service lines. Water pressure is not per- 
mitted to drop below 48 lb per sq inch. When useage is 
up and pressure starts down, the Autocon selects and puts 
into operation additional pump capacity. A Diesel engine 
is installed as a standby power source. 

RESULTS: Savings in operation expense were $10,000 
per year. The entire water system remains underground 
and safe from contamination or enemy attack. Emergency 
operation for fighting fires and continuing use of sani- 
tary facilities is assured. 
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Direct Expansion Cooling Boosts Sales 


PROBLEM: A Canton restaurant in Atlantic City re- 
quired summer air conditioning without the use of floor 
space or cooling water. 

SOLUTION: Equipment installed by the Atlantic Store 
Fixture Co., of Atlantic 
City consists of two Kra- 
mer ceiling type air condi- 
tioning units, three 5-ton 
Kramer Unicons and one 
15-hp compressor. The 
Unicons were _ installed 
outside the building. 
RESULTS: Use of ceil- 
ing type air conditioning 
units increased seating ca- 
pacity of the restaurant by 
eight persons, since floor 
models would have occupied two booth spaces. Remote 
installation of Unicons eliminates compressor noises and 
permits servicing without interference with normal opera- 
tion of the dining space. 








Window Conditioner Helps Candy Manufacture 


PROBLEM: The G. B. Graver plant in Glendale, Queens, 
New York, where candy, cookies, and candied nuts are 
manufactured, is housed in a converted garage. The build- 
ing had been plagued by high humidity during the spring 
and early fall months and nA 
was closed during July ower Senge 
and August. Humidity © 
caused the candy to be- 
come sticky and lose its 
gloss, shape, and body and 
made cookies and nuts 
soggy. Cutting and pack- 
ing were extremely diffi- © 
cult, and storage was haz- 
ardous. The location of 
the only two windows in ~ 
the building, close to the . 

sidewalk and about 5 ft above the iia sided 
conventional installation of a window type conditioner. 
SOLUTION: A facsimile of a window frame was built 
into an opening in the 10-inch concrete block side wall 
and fitted with a 34-ton usAIRco window unit, product 
of United States Air Conditioning Corp. Adjustable 
louvers permit the flow of cooled air to be directed toward 
the area where most of the candy is stored. 

RESULTS: Manufacture and storage of candy is pos- 
sible over longer periods of the year. Filtered air from 
the conditioning unit is an aid to plant cleanliness. The 
equipment is used in winter months for ventilation and 
exhaust. 
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Window Units Cool Hotel 


PROBLEM: In the design of an air conditioning system 
for the Tatem Hotel in Miami Beach, individual control 
of room conditions was desired without recourse to an 
extensive piping system. 

It was further desired to 

provide air conditioning 

only during periods of 

intermittent occupancy 

of rooms. 

SOLUTION: Simple plug- 

in type 34-ton Mitchell 

window units were in- 

stalled, one each per 

room. Capacity of each 

machine is 9050 Btu per 

hour. Air is filtered and 

dehumidified and is 

mixed with outside air. 

RESULTS: Individual control, easy mounting, and simple 
installation provide a flexible system without central 
piping system. 





Portable Cooling Units Follow Machinery Load 

PROBLEM: An unpredictable cooling problem posed by 
heavy heat producing calculating machines hinges on the 
fact that machines may be moved from one part of a 
new insurance building to another. The recently completed 
and centrally air conditioned office building of the New 


Hampshire Fire Insurance Co., in Manchester, New 
Hampshire, has installed its IBM calculating equipment 
in one of the rooms on the first floor. However, since 
the machines are completely self-contained, they can be 
moved to other locations in the building, which would 
radically change the air conditioning load both in the 
space to which they were moved and the room that was 
vacated. 

SOLUTION: To handle any possible future changes 
without alterations in the built-in central system air con- 
ditioning, two Carrier packaged Weathermakers sized to 
take care of the heat from the calculating machines alone 
were prescribed. The Weathermaker units, which are also 
completely self-contained, will be moved wherever the 
IBM equipment goes. All other loads in the building will 
be handled by a central system. 

RESULTS: System was built to be designed without 
reference to movable periodic loads. Central equipment 
was reduced in size. Operating expense of periodic ma- 
chinery load is scaled to actual needs. 





Radioactive Isotope Spots Plumbing Leak 


PROBLEM: A new ranch-type home was known to have a 
substantial leak in the plumbing beneath its cement floor. 
Evidences of moisture could be observed in the vicinity 
of the adjoining bath and kitchen. Radiant heating pipes 
were buried in the floor. 

SOLUTION: After the main water line was disconnected 
radioisotope application engineers of Radioactive Prod- 
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ucts, Inc., introduced 2 millicuries of radioactive Iodine. 
Water was gradually poured in on top of this so that 
the material would be forced into the plumbing system 
beneath the house. Delicate survey meters were positioned 
over the main branches of the plumbing and the point 
of leak indicated by the direction of flow and final point 
of loss of the material from the line into the ground. 
Results indicated this leak to be located at a tee leading 
from the main line to the bathroom commode. Non- 
radioactive Iodine was then added to the line to dilute 
and render harmless the radioactive material. More water 
was flushed through the line to clear it completely of 
radioactivity. 

RESULTS: The floor was opened with a hole of approxi- 
mately 6 inches in diameter at the point of leakage indi- 
cated. Two holes were found in the copper piping approx- 
imately two inches from the tee junction. Thus no ex- 
tensive breakup of flooring was required. 





Cooler on Shelf Saves Store Space 


PROBLEM: During World War II, heavy demand for store 
space on Third St., in downtown Baton Rouge, La., re- 
sulted in the expedient of enclosing a small dead end 
alleyway to provide space for a small shoe store. A sm 
window with a glass door 21% feet wide and 6% feet? 
high formed the front and only means of entrance, ven 
tilation and light. Solid side and rear walls of brick with 
occupied offices above and a concrete slab floor without, 
any basement under- ; 
neath posed more than 

the usual problem when 

air conditioning was re- 

quired. A survey showed 

that while the heating 

load was small, the cool- 

ing requirements were 

slightly in excess of a 

ton of refrigeration. 

soLuTion: A Frigidaire 

remote type room air 

conditioner of 15,000 

Btu per hour capacity P. 
was installed flush in the shelving near the ceiling. The 
top discharge grille was altered with a small duct for sidé 
air distribution. As outside gas venting was impossibl 
under the building code, four 1500-watt strip type electri¢é 
heaters were mounted in the duct extension. Thus, the 
unit provides heat for winter comfort as well as refrigera- 
tion in summer. A combination air and water cooled 
Frigidaire reciprocating 114-h.p. compressor was mounted 
in a second-floor lightwell. This unit uses water only 
when the ambient air is 90F or higher; other times it 
is air cooled. 

RESULTS: Despite the fact that the small store is frequent- 
ly crowded by customers, George Baudry, proprietor, 
reports that adequate cooling is provided at all times. 
Ventilation is provided by natural infiltration through 
the normal opening and closing of the front door. So 
successfully did the system solve the air conditioning 
problem at the small store, Mr. Baudry has installed 
larger year-around systems of the same design in two 
other shoe stores which he owns and operates. 
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What Would You Do? 


Replies to engineering and operating problems 
of interest to the industrial plant engineer 








Conducted by 
NATHAN N. WOLPERT 


Associate Editor 
This Month's Problem 
How do you determine what per cent of lubricating oil dealing with the blending of two oils. The chart is easy 
of one viscosity must be mixed with that of another vis- to use. 
cosity in order to obtain an oil of desired SSU grade? Is Example | 
thane 0 Seeman: on aiaaet. Sep Suing mien eam? How much oil at 50 SSU at 100F (oil B) must be 


blended with a 200 SSU oil at 100F (oil A) to give a 
100 SSU oil? 








3 Sarg department is de- 
voted to problems of in- 
terest to the industrial plant 
engineer. Each month some 
‘ problem is featured that is be- 
lieved to be of current value 
to a large group of engineers. 
Should you have a problem 
at you would like to see dis- 
ussed in this department, or 
if you have some comments 
at you would like to contrib- 
ite to the problems to be dis- 
ussed in coming issues, you 
re invited to write to the 
. Such letters will be 


The following information 

as received from Allen F. 

rewer, Technologist, The 

exas Co., in answer to the 
problem. 

The blending chart, illus- 
trated on this page, represents 
he viscosity range ordinarily 
encountered in practice. The 
viscosity of both oils is taken 
at the same temperature. It 
should be remembered that 
any chart, at best, is but a close 
approximation with the dis- 
crepancy increasing with the 
difference in viscosity of the 
two oils being blended. 

The following two examples 
will clarify how the chart can 
be used in solving problems 


OIL B (THE LOW VISCOSITY COMPONENT) 


VISCOSITY SECONOS SAYBOLT UNIVERSAL 
OIL A (THE HIGH VISCOSITY COMPONENT) 


VISCOSITY SECONDS SAYBOLT UNIVERSAL 


70 
30 


Viscosity blending chart. inden 60 tua One 
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Problem for January Issue 


We have a 10 x 12 ft door opening close to a pro- 
duction area in an industrial building. How would warm 
air curtains be used to keep out cold air when the truck 
doors are open? Are they effective in checking entrance 
of cold air? 





Problem for February Issue 


Because of the large amount of abrasive material pres- 
ent in the air of our foundry, normal duct design and 
installation cannot be used. What can you 


us to follow that would prolong the life of the pr and 
possibly increase their efficiency? 











Draw a line between the 50 and 200 viscosity points 
on the respective zero lines. Note where this line crosses 
the 100 viscosity horizontal. The answer is 36% of 50 
viscosity oil (oil B) and 64% of oil A—the 200 viscosity 
oil. 

Example 2 
What is the viscosity of a blend of 20% of a 40 SSU 





at 100F oil (oil B) and 80% of a 150 SSU at 100F 
oil (oil A)? 


To solve this problem, draw a line connecting 40 
viscosity on the oil B line and 150 viscosity on the oil A 
line. This line crosses the 80% line (oil A) at 94 and 
indicates that 94 SSU at 100F is the viscosity of the 
desired blend. 


Bowling Alleys Have Year-Round Comfort 


A year-round air conditioning installation for the 
Bonnie Lanes Bowling Alley, Sandusky, Ohio, called for 
considerable flexibility. Bell Refrigeration Corporation, 
Cleveland, met this with two packaged Typhoon units in 
hidden or recessed locations. 

A large billiard room running next to the alleys is 
air conditioned and heated by a 3-ton console unit built 
in to the glazed block wall of the billiard room, with 
only the front panel showing. Concealed ductwork from 
the unit supplies four diffusers in the ceiling. A heating 
coil in the console unit provides heat through the same 
ducts in winter. 

The bowling alleys, a lunch room, the lobby, and 
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offices across the front of the building are air conditioned 
and heated by a 15-ton unit equipped wit a 2-row heat- 


ing coil. This unit is located in a storage room next to” 


the lunch room. 


A Typhoon oil-fired hot water boiler is located in the 


boiler room along with the 3-ton console unit. Two cir- 


culating pumps divide heating into two primary zones—~ 


one pump supplies the coils in the two air conditioners, 
the other pump supplies a wall convector in the pin boys’ 
dressing room and two hot water unit heaters in the pin 
boys’ pit behind the alleys. The two unit heaters are on 


a separate thermostat which starts and stops unit heater 


fans. 


General view of the bowling al- 

leys. Insert shows the 15-ton air 

conditioning unit in the storage 

room, next to the lunch counter. 

The screened panel to the right 

of door is for return air to the 
storage room. 
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NEWS 


OF THE MONTH 





CONSTRUCTION CEILING PRICES 


established by new regulation which cuts percentage 
markup but not absolute profit, says OPS. 


The Office of Price Stabilization issued in mid-Novem- 

ber a new ceiling price regulation designed to meet the 
specific needs of the construction industry generally. The 
new order, Ceiling Price Regulation 93, became effective 
November 20, 1951. 
e NEED.—Previously, construction and related services 
and sales of installed materials were covered generally by 
the General Ceiling Price Regulation (GCPR) until the 
issuance of Ceiling Price Regulation 34 (Services) on 
May 16, 1951. Pricing under these regulations proved 
difficult and unsuited to the construction industry. 

Except for actual increases in labor and material costs, 

it is not expected that the new regulation will result in any 
general increase in charges for construction work. 
e BASIS.—In general, the new regulation establishes ceil- 
ing prices on the basis of current costs for labor, materials 
and equipment, plus nine-tenths (9/10) of the highest 
markup for profit which the seller had in effect for a 
similar job during the base period July 1, 1949 to June 24, 
1950. 

In reducing the base period percentage markup for 
profit by 10%, as provided in the new regulation, OPS 
officials pointed out that costs of construction labor and 
building materials have risen by 10% and 12%, respec- 
tively, since the outbreak of hostilities in Korea. It is es- 
timated, therefore, that nine-tenths of the pre-Korean per- 
centage markup for profit, when applied to increased 
costs, will result in approximately the same dollars-and- 
cents profit as the seller realized during the base period on 
a similar job. 

The base period percentage markup for overhead need 
not be reduced if the seller can make « separation of his 
total base period percentage markup into an applicable 
percentage representing profit and an applicable percen- 
tage representing his recovery of overhead expense. 


e@ COVERED.—The regulation covers transactions in which 
the seller furnishes labor service or any combination of 
labor, materials, equipment and service for building con- 
* struction, highway construction, heavy construction, rail- 
road construction, and a broad range of miscellaneous 
construction. 

Also included are transactions which involve shop fab- 
rication by the installer of materials; the sale of installa- 
tion or erection service by a manufacturer who installs or 
erects a commodity manufactured by him and charges 
separately for the installation or erection; and any trans- 
action involving both te manufacture and installation or 
erection of a commodity with a single charge for the en- 
tire service, except those transactions specifically covered 
by Ceiling Price Regulation 30 (Machinery and related 
manufactured goods). 

Each type of construction service may involve the ac- 
tivities of contractors in specialized branches of the con- 
struction industry such as plumbing, heating, air-condi- 
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tioning, electrical work, sheet metal work and carpentry. 
Accordingly, the regulation is designed to afford methods 
of general pricing applicable to all segments of the indus- 
try in order that sellers may price their services readily 
and uniformly and in accordance with traditional methods 
used by them in estimating and furnishing services, ma- 
terials and equipment. 

The regulation applies to sales of construction services 

under lump sum, cost-plus fixed fee, and cost-plus with 
guaranteed limit contracts; to sales on a time and ma- 
terials basis or an hourly rate basis; and to sales of items 
or materials and equipment together with the construction 
services required to install or erect them. 
e EXCEPTIONS.—An exception to the general pricing 
method provided in the regulation is made in the case of 
sales of labor services on the basis of an hourly rate 
charged to the purchaser. The ceiling charge for labor 
services cannot exceed the highest base period hourly 
charge plus the dollars-and-cents increase in the cost of 
that labor incyrred by the seller subsequent to the base 
period. 

A further exception is made in the case of sales of con- 
struction services under cost-plus fixed. dollar fee con- 
tracts. The ceiling fixed dollar fee which may be charged 
is the highest fee charged during the base period for a 
similar job. Similar exceptions apply to sales on a time 
and materials basis and to installed sales. 

The new regulation contains a savings provision allow- 
ing a seller to continue to use a ceiling price which he has 
properly established under the service regulation CPR 34, 
if that ceiling price is higher than the ceiling price allowed 
under the new regulation for the same service. If the seller 
elects to use a higher CPR 34 percentage markup, how- 
ever, he may not then apply that higher percentage markup 
to current costs, except as otherwise provided by CPR 34. 
The higher CPR 34 percentage markup must be applied to 
costs on the December 19, 1950, through January 25, 1951 


level. 





ENVIRONMENT LABORATORY 


to study human comfort opened in Cleveland by 
ASHVE; data for panel heating, cooling sought. 


The American Society of Heating and Ventilating En- 

gineers unveiled its new Environment Laboratory in Cleve- 
land November 1. The laboratory will be used to study 
human comfort in heated and cooled indoor spaces and 
to develop data for the design and installation of panel 
heating and cooling systems. 
@ STRUCTURE.—It is a large room in which the tempera- 
ture of all the room surfaces and portions of each surface 
can be controlled separately so that it is possible to simu- 
late a variety of combinations of cold and warm walls, 
windows, floors and ceilings. For example, to simulate a 
corner room of a building, two walls can be cooled to the 
desired temperatures, while some of these walls can be 
held at a lower temperature to simulate glass areas. 
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The Environment Laboratory has been ‘constructed at 
the general research laboratory of the ASHVE at 7218 
Euclid Avenue. Preliminary planning began in 1948 and 
continued through 1949. Construction of the room was 
started in 1950. It is regarded as one of the most im- 
portant of the society’s tools for fundamental research. 

Guests were received by Lauren E. Seeley, president of 
the ASHVE; Irwin W. Cotton, chairman of the society’s 
committee on research; Cyril Tasker, director of research 
for the ASHVE;; Peter B. Gordon, chairman of the ASHVE 
technical advisory committee on panel heating and cooling 
and C. S. Leopold, chairman of the TAC on sensations of 
comfort, who were instrumental in the development of the 
project, and other society officers and committee members. 

So that the room could also be used for a study of the 
relationship between human comfort and radiation, it was 
designed to permit division into two rooms when desired. 
At present the room is not yet an environment laboratory 
in the fullest sense. Additional equipment will have to be 
provided and some fundamental changes made after the 
completion of panel heating studies in order to make it 
suitable for physiological studies. 
© EQUIPMENT.—The room is approximately 25 feet by 
12 feet, with a ceiling that is adjustable to heights from 
7 to 12 feet. When divided in two, each room will measure 
12 feet by 12 feet. The outer shell is of 34-inch plywood 
on a light steel framework. The floor is three feet above the 
floor of the main ASHVE Laboratory (in which it is 
housed) to provide a crawl space for piping and wiring. 

All interior surfaces of the room are formed of alumi- 
num panels, Attached to the back of these panels are 
34-inch cooper coils on 3-inch centers, connected to mains 
located in the crawl space. 

The room has been designed to permit surface tempera- 
tures which may be encountered at outdoor temperatures 
as low as zero degrees F. Cold wall areas can be main- 
tained at temperatures as low as 40 F.; simulated glass 
areas as low as 20 F. Floor and ceiling surfaces can be 
kept at any desired temperature up to 180 F. 

Air can be supplied at simulated outdoor temperature 
for studying the effect of infiltration. Two changes per 
hour of air down to zero F. can be supplied to the room 
at simulated window locations. This air is treated in a 
sorption type dehumidifier and cooled to simulate dry out- 
door air. The same system also furnishes dehumidified air 
to the crawl space and to the space between the wall panels 
and the outer shell to minimize condensation behind the 
panels. 

The refrigeration compressor, heat exchangers, tanks, 
pumps and miscellaneous equipment necessary to supply 
liquid to the various panels are located in the lower 
ASHVE Laboratory immediately below the room. Separ- 


ate pumps and piping systems are provided for the ceiling, * 


floor, simulated cold wall areas, and simulated glass areas 
in the room. 

@ INSTRUMENTATION. — The instrumentation provided 
will permit readings of: 

(1) Surface temperatures within the room by means of 
almost 400 thermocouples attached to the back of the 
panels. 

(2) Air temperatures at any point in the room. 

(3) The rate and temperature at which the infiltration 
air is supplied. 

(4) How much heat is picked up or given off by all 
surfaces. This is measured by means of 175 heat flow 
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meters, 111% inches square, which were fabricated at the 
ASHVE Laboratory of bimetallic foil separated by plastic 
spacers. 

Other instrumentation will be added to determine mean 
radiant temperatures; air velocities within the space; and 
the flow of heat from the air to any surface or vice versa. 

Equipment will be added later which will permit main- 
taining air temperatures within the room independent of 
surface temperatures. This will permit the human comfort 
studies under varying internal dry bulb temperatures, rela- 
tive humidities, and air change rates. 





INDUSTRIAL HEALTH 


gets annual checkup at conclave of experts of Indus- 
trial Hygiene Foundation. 


Five hundred industrial officials from the United States 
and Canada were among speakers and guests at the 16th 
Annual Meeting—consisting of technical conferences and 
the general meeting—of Industrial Hygiene Foundation at 
Mellon Institute on Wednesday and Thursday, November 
14 and 15. 

Of the 43 speakers, 10 were from the Pittsburgh district. _ 
Subjects of speeches and conferences ranged from the u 
of radioactive materials in industry and “Recent Develo 
ments in Outdoor Air Pollution” to executive health. 
panel discussion on executive health, with a diagnosticia 
from Mayo Clinic, a psychiatrist from Pittsburgh and an 
industrial medical director taking part, was one of the 
highlights of the general meeting. 

The executive health panel followed the keynote addr 
by Don G. Mitchell of New York, president of Sylvani 
Electric Products, Inc. 

Andrew Fletcher of New York, board chairman of the? 
foundation and president of St. Joseph Lead Co., opened) 
the general meeting with a review of projects of the foun-— 


dation for the past year. Dr. Edward R. Weidlein, presi- # % 


dent of Mellon Institute, gave the address of welcome. 
Five conferences attended only by representatives from 
member companies were held on November 14. These we 
arranged by the engineering, chemical, medical and legal? 
committees of the foundation. 





HEATING EQUIPMENT MEETING 


with NPA develops suggestions for materials con- 
servation; reviews proposed order. 


Revisions of a proposed order aimed at conservation of 
critical materials were discussed by the Extended Surface 
Heating Equipment Industry Advisory Committee at a 
November 2 meeting with the National Production Author- 
ity, U. S. Department of Commerce. 

The extended surface heating equipment industry man- 
ufactures unit heaters, unit ventilators, blast coils and con- 
vectors. A large part of its production goes into schools, 
hospitals and factories manufacturing defense items. 
© SIZES.—The committee noted that the proposed order 
would reduce the number of sizes and types now being 
produced. However, this would not save materials because 
a customer might have to accept a larger size unit than he 
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really required if the exact size specified were not avail- 
able, members said. 

e METALS.—As an alternative, the committee suggested 
that limitations be placed on the permissible thickness of 
various types of copper tubing and of enclosure steel on 
baseboards, wall fins and convectors. It was also recom- 
mended that aluminum be eliminated from grills and wall 
boxes and that only steel (not aluminum) be used for 
blades of 20-inch and smaller propeller fans. 

The committee recommended that NPA incorporate the 
suggested changes in the draft of a new order, which would 
then be circulated to the 133 manufacturers in the industry 
for their comments. 

Industry spokesmen said many manufacturers already 
have voluntarily saved substantial amounts of critical ma- 
terials. They asked that this conservation be considered 
by NPA when future allotments are made. NPA agreed to 
study the recommendations. 

Reviewing the outlook for critical materials in 1952, an 
NPA spokesman said that the military demand for ma- 
terials will probably reach its peak in the third quarter of 
1952. By that time much of the industrial expansion pro- 
gram will have met its goals and the supply of steel and 
aluminum improved. This is not the case with copper, 
however, where there is no significant relief in sight, offi- 
cials said. 

In regard to the specific items used by this industry, 
NPA noted that steel sheet and strip, with the exception 
of galvanized sheet, were in good supply. The outlook for 
chrome stainless steel is also good, NPA said. 

The committee recommended that all the products man- 
ufactured by the industry be given a single code number 
in the CMP “B” products list. At present two code num- 
bers are used. 

John A. MacKinnon, of the NPA Building Materials 
Division, presided. 

@ MEMBERS.—These committee members attended: 

M. Noble, Aerofin Corp., Syracuse, N. Y. 

Richard H. Nelson, American Air Filter Co., Inc., Mo- 
ine, Ill. 

ay’ C. Edwards, Edwards Engineering Co., East Pater- 
son, N. J. 

C. W. Little, Fedders-Quigan Corp., Buffalo, N. Y. 

C. G. Newton, Kritzer Radiant Coils, Inc., Chicago, IIl. 

A. G. Dixon, Modine Mfg. Co., Racine, Wis. 

Albert J. Nesbitt, John J. Nesbitt, Inc., Philadelphia, Pa. 

Harold E. Park, Shaw Perkins Mfg. Co., Pittsburgh, Pa. 

J. E. Reed, Sterling Radiator Co., Westfield, Mass. 

E. A. Cline, The Trane Co., La Crosse, Wis. 

J. H. Smart, Tuttle & Bailey, Inc., New Britain, Conn. 

T. L. Arnold, Vulcan Radiator Co., Hartford, Conn. 
S. Wheller, L. J. Wing Mfg. Co., Linden, N. J. 


H. 
W. G. Schlichting, Young Radiator Co., Racine, Wis. 





HUMIDIFIER ASSOCIATION 


formed by members of warm air heating group to 
further complete winter air conditioning. 


Formation of a new professional society to be known 
as the Humidifier Association has recently been announced 
by members of the executive committee. 

The committee members are all executives of companies 
actively engaged in research in winter-air conditioning. 
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They are: Marion Levy, Viking Air Conditioning Corp., 
Cleveland, Ohio; Arthur Evans, Skuttle Mfg. Co., Detroit, 
Michigan; Jack Carr, Maid-O’-Mist, Inc., Chicago, Ill; 
and J. W. Galloway, Automatic Humidifier Co., Cedar 
Falls, Iowa. 

Efforts of the Humidifier Association, as outlined, are 
planned for three separate branches of activity. 

@ RESEARCH.—Directing and encouraging both engineer- 
ing and medical research into the proper method and the 
effects of the addition of controlled humidity to parched 
winter air. Cited, was the research completed by doctors 
at the University of Chicago. This project proved that a 
controlled atmosphere of 50% R.H. is lethal to germs that 
cause pneumonia, scarlet fever, sore throats and other ail- 
ments. 

@ TRAINING.—Instruction to warm-air heating dealers on 
the proper installation and sale of automatic furnace hu- 
midifiers. 

No heating system is complete without controlled hu- 

midity, said the committee spokesman. The installation of 
a humidifier assures customer satisfaction with a furnace 
job. 
EDUCATION.—A consumer publicity campaign is being 
conducted to inform the homeowner of fuel saving, struc- 
ture preservation, and health benefits which can be en- 
joyed by the low-cost addition of an automatic furnace 
humidifier. 

Inquiries and suggestions are solicited by the associa- 
tion whose address is: The Humidifier Association, 312 
Ferguson Building, Cleveland 14, Ohio. 





NEW HAVEN AIR 


to be studied by industrial hygiene experts as pre- 
liminary to anti-smoke ordinance. 


Air pollution in New Haven, Connecticut, is being 
studied by experts of the Industrial Hygiene Foundation, 
Mellon Institute, Pittsburgh. Under the direction of 
W. C. L. Hemeon, engineering director of the foundation, 
the study was begun October 27, and will be continued 
for the period of approximately a year. 

Assisted by personnel from the New Haven Depart- 
ment of Health, Mr. Hemeon will inspect all smoke pro- 
ducing equipment of industries and other large users of 
fuels as well as other possible sources of air pollution. 
On the basis of these tests and examinations, the founda- 
tion will advise municipal officials on the content of an 
ordinance for the abatement of air pollution. 

In preparation for the proposed passing of a smoke- 
control ordinance in New Haven, the survey was ordered 
by Eric W. Mood, director of the city’s Bureau of En- 
vironmental Sanitation and secretary of a special com- 
mittee on air pollution. 

Approval for the survey was passed by the New Haven 
board of aldermen when the city’s board of health sug- 
gested that an organization experienced in the field of 
air pollution be employed to determine the extent and 
nature of the air pollution problem in that city. 

An industrial city of 14,000 acres, New Haven has a 
population of 163,000. Its industries consist of the manu- 
facture of guns, ammunition, hardware, clocks and rub- 
ber products. 

(More news on page 118) 
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Use the postage-free postcards below for further information on: 
« News of Equipment and Materials 
« New Catalogs 


Circle the Item Numbers in which you are interested and print 
clearly your name and address with title. 


NEW CATALOGS _ sites mary ct the peculiatties en: 


bay oy INSULATION 

folder, B51-21, age out 
in benefits goined from Fiberglas 
building puntetions, is avai from 
Owens-Corning Fiberglas Corp., Toledo, 
Ohio. Presented in easy-to-read ‘style ond 
in a size which makes it easy to carry 
in a pocket or purse, the illustrated fold- 
er explains why insulation is important, 
where it should be installed in a home 
and how one can get the most from his 
insulating materials. Item 1 


tem 6 a uni 

DATA ON PIPE COILS 

Catalog 26-B on pipe coils has been 
published by Acme Industries, Inc., Jack- 
son, Mich. It covers various styles of 
coils, illustrating such types as spiral, 
rectangular, flat, oval and double coils. 
General specifications and bending dato 
are furnished and a compact method 
of selection is also presented. Tables of 
heat transfer coefficients for pipe coils 
in both still air and water and circulat- 











ing water and air complete the data given 
in the catalog. tem 2 


REFRIGERATION EQUIPMENT 

Catalog R-225, standard size, 48 
pages, 2 colors, and entitled Kramer Re- 
frigeration Equipment, been pub- 
lished by Kramer Trenton Co., Trenton, 
N. J. Included in the catalog are de- 
scriptions, ee and capacity 
data on the comprehensive line of air 
conditioning, coils, coolers, condensers, 
ice mokers, unit coolers, water coolers, 
and Thermobonk units made by the 


tions, including air conditioni 

pacities to 80 gpm at heads to 00 feet, 
are described in bulletin 5287529 of 
Allis-Chalmers Mfg. Co., Milwaukee, 
Ww item 4 


WATER POLLUTION RESEARCH 

An 8-page booklet titled Research in 
Air and Water Pollution is available from 
New York University ar of Engineer- 
ing, New York, N. It describes the 
work and facilities <; the air and water 
pollution research section of the Research 
Division of the University and is well- 
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sure relief valves for use on hot water 
heating boilers and domestic hot water 
tanks and hecters. Product 


information 
includes illustrations, capacities: and ser- 
vice MS Sv escwe item 12 


COOLING TOWER CATALOG 

An 8-page catalog on its water cool- 
ing towers has been issued by Water 
Cooling Equipment Co., St. Louis, Mo. 
The catalog describes various types of 
cooling towers, their selection, explains 
construction features for each and gives 
specifications and capacity data on each 
of the types made the manufacturer. 
Included is a check list of 18 points of 
information required by the manufac- 
turer when asked for an estimote. Item 13 


CONTROLLERS FOR PROCESS WORK 

A new bulletin, No. 1320, on Tag 
self-operated temperature and pressure 
controllers is available from Tagliabue 
Instruments Div., Weston Electrical In- 
strument Corp., Nework, N. J. These 
controllers have a wide variety of appli- 
cations including use on hot water stor- 
age heaters, tanks, canning retorts, ex- 
houst boxes, textile dryers, and scouring 
bowls. Control ranges vary from as low 
pag ly Bet ae a 
to 300 deg. F Item 1 


NOISE ELIMINATION 

Industrial noises and their control is 
the subject of a pamphlet issued by In- 
dustrial Acoustics Co., New York, N. Y. 
The pamphiet illustrates the principles of 
noise measurement and how these noises 
ore related to the human ear. The types 
of industries that can profit from control 
of disturbing noises range from manu- 
facturing and power plants to aviation 
factories and applies to such equipment 
as air conditioniig systems; _. 
and so forth. ............6- item 15 


AIR HANDLING EQUIPMENT 

A -page, condensed full-line cata- 
log, Bulletin B-5164, in which equip- 
ment for air conditioning, air handling, 
and air cleaning is described in consider- 
able detail, is issued by Sturtevant Div., 
Westinghouse Electric Corp., Hyde Park, 
Boston, Moss. Under air conditioning 
equipment are found unit air condi- 
tioners, unit heaters, home electronic 
air cleaners, hermetically secled compres- 
sors, and condensers and water coolers. 
What the equipment consists of, its fea- 
tures, and its specifications are included. 
Air handling apparatus section includes 
ventilating equipment, air conditioning 
equipment, heating equipment, general 
purpose and industrial fans, and heavy 
duty and mechanical draft fans. Speci- 
cations and capacity data ore in consider- 
able detail. The third section, on elec- 
tronic air cleaning equipment section, 
includes the Precipitron, its principal of 
operation, home air cleaners, horizontal 
air cleaner, vertical air cleaner, and oil 
mist control unit. The how-it-works and 
how-to-use-it information is in usable 
GOR i 85 ih a reed Item 16 


WATER COLUMNS AND GAGES 

Bulletin WG-1811, 20 pages, describ- 
ing its line of woter columns and gages 
hos been issued Yarnall-Waring Co., 
Philadelphia, Pa. different types of 
columns, clarms, and other products of 
this type are comprehensively described 
and iliustrated. Important improvements 
have been made in the flat glass insert 
in the Yorway high pressure gages while 
the pressure sealed floating assembly 
design plus non-stick gaskets has been 
of help in solving service problems in high 
pressure boilers. A new type M illumina- 
tor with a 


mercury vapor improves 
visibility in the boiler nota, A. fea- 
tures ore described in bulletin. Item 17 
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Use the prepaid postcard opposite Page 108 for secur- 
ing additional information on items described in this 
department. 








Long Life Gas Unit Heaters 


Development of a new line of gas-fired unit heaters 
with important new design features is announced by 
Modine Mfg. Co., Racine, Wis. A major reduction in 
weight and bulk, faster response to thermostatic control, 
balanced heating performance and lengthened service 
life are the advantages reported. 

Heat exchanger and burners 
are stainless steel for resistance 
to rust and corrosive gases. Heat 
exchanger tubes are die-formed 
to provide their own individual 
combustion chambers. Each 
tube is individually fired for 
most effective and uniform 
transfer of heat from gas flame 
to heating surface. This method 
of firing, wherein the conven- 
tional combustion chamber has 
been eliminated, also makes it possible to heat all tubes 
evenly. By using stainless steel, the lag in tube warm-up 
is greatly reduced. 

Elongated burner ports have approximately four times 
the free area of conventional drilled ports, greatly min- 
imizing clogging and maintenance. Quick access to 
burner, manifold and pilot light is by hinged casing 
bottom which may be dropped by removing two wing- 
screws. 

Illustrative of the light weight and small size is the 
average-sized Model 105 having an input of 105,000 
Btu per hr. This unit weighs 106 pounds and is 30 inches 
high, 2134 inches wide and 121% inches deep. 

The Units are offered in five sizes ranging from 65,000 
to 165,000 Btu per hr. input. Bulletin 651 is available. 


For more information, circle on Inquiry Card, Item 18 





Condensate Return Units 


A line of condensation return units, known as Motor- 
Mount, for returning condensate from steam coils, radia- 
tors, or steam operated equip- 
ment back to the boiler, is in- 
troduced by The Deming Co., 

Salem, Ohio. The centrifugal 
pumps have enclosed type 
bronze impeller and stainless 
steel shaft. The deep stuffing 
box has conventional packing 
rings for grease lubrication. 
Pump is mounted on the legs 
of the tank so no base is ides 

The line includes single and duplex units. The former 

are designed for conditions involving occasional demands 
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in excess of the capacity of a single unit, or where a 
stand-by pump is desired to assure continuous operation 
under all conditions. 

Single units include pump, motor, storage tank, suction 
piping, Square-D float switch and water level gage, while 
duplex units include two pumps, two motors, one storage 
tank, one Square-D alternator switch and one water level 
gage. Capacities range from 2000 to 40,000 square feet 
of radiation. 

For more information, circle on Inquiry Card, Item 19 


Ups Concrete Heat Transfer 


Heat-Crete, a densifier for concrete, has been intro- 
duced by Lee-Don, Inc., Harmarville, Pa. Purpose of 
the product is to increase the thermal conductivity and 
diffusivity of concrete in radiant heating installations. 

In addition to increasing the thermal conductivity the 
material is said to increase the wearing qualities and 
increase the strength of the concrete. It also provides a 
glaze-like finish of concrete or other plastic masses. 

The product is a blend of dry, granular ingredien 
packaged in bags weighing 40 or 80 lb. The small 
quantity is used for each cubic yard of concrete. 

The maker claims that the thermal conductivity of the” 
product i is 21 as compared with values of between 6 and_ 
7 for commercial grades of concrete with stone. The in-” 
creasing of the conductivity decreases the amount pf pipe 
required in the radiant heating installation. 

For more informotion, circle on Inquiry Card, Item 20 


Spray Cooler for Foods 


An improved model No Frost spray cooler for refrig 
eration and refrigerated storage of products that are” 








i 
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z 
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sensitive to the moisture content of the air, especially) 


foods which are liable to 
dry out, shrink or dis- 
color in cold dry air, is 
announced by Niagara 
Blower Co., New York, 
N. Y. 

The equipment differs 
from previous models in 
that the air enters 
through the fans and is 
blown through the units. Air passes over refrigeration 
coils and through a spray of No Frost liquid solution 
which prevents the condensation of water and the forma- 
tion of ice or frost on the coils. The chilled air, which 
may be as low as —20°F, passes direct from the spray 
chamber into the room, so that it contains no reheat 
from the energy of the fans and, therefore, higher hu- 
midity air is made available. 

With no loss of cooling capacity from accumulation 
of frost on the refrigerating coils, no interruption for 
defrosting and no reheat added to the air, closer control 
of conditions is obtained with resulting improvement in 
the quality of products held in refrigerated storage. 

For more information, circle on Inquiry Card, tem 21 
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Electric Cable for Heating 


Thermwire, a flexible electric heating cable (top view) 
has been introduced to the 
industriial and consumer 
fields by Edwin L. Wiegand 
Co., Pittsburgh, Pa. The 
cable consists of a heavy- 
gage nickel-chromium resis- 
tor wire with tough abrasion- 
resistant insulating sheath. 

The wire protects roofs, 
gutters, and downspouts from dangerous and cost!; ac- 
cumulations of snow and ice; embedded ia asphalt or 

, concrete (lower view is during 
installation), it melts ice from 
home, shop, and office door- 
ways, steps, sidewalks, drive- 
ways, or other pavements 
where severe and costly acci- 

» dents occur; prevents freezing 

of pipes; heats soil for faster 

" seed germination and plant 

growth; and provides an easy solution in many other cir- 

cumstances where a portable, pliable, efficient heat source 

is required on-the-spot to cope with cold weather prob- 
lems. 

It is available through electrical dealers and distrib- 
utors. It is made up in two packaged sets; one set is 
80 feet long, 400 watts, 115 volts; the other is 160 feet, 
800 watts, 230 volts. Each has a 10-foot cold lead section 
and plug. Thermostatic control is an optional feature. 

For more information, circle on Inquiry Card, Item 22 





2 New Suspended Oil Furnaces 


Two new oil-burning suspended furnaces have been 

introduced by Norge Heat Div., Borg-Warner Corp., 
Detroit, Mich. They are the Model 100S, with a bonnet 
output of 100,000 Btu 
per hour and the Model 
150S, with an output of 
150,000 Btu per hour. 
Both feature a corru- 
rugated, plate-type heat 
exchanger of 12 gage 
steel. 

A pressure-atomizing burner is flange mounted and 
fired into a horizontal, round combustion chamber. Tun- 
nel firing provides efficient combustion of the fuel. Heat- 
ing surface area is exceptionally large. Filter frames and 
access panels to the blower assembly are located on the 
four sides and ends of the units. 

The furnaces are equipped with four eye bolts welded 
to a strong internal frame for rigid suspension. 

For more information, circle on Inquiry Card, Item 23 





Commercial Type Deodorizer 


A new commercial deodorizer and evaporator have 
been formulated specifically for large-scale-problems by 
Boyle-Midway, Inc., New York, N. Y. The deodorizer, 
named Renovair, is a liquid product which neutralizes 
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odors as it evaporates into the surrounding air. It uses 
non-toxic elements, contains no perfume to mask odors, 
nor does it contain formaldehyde or chlorophyll. 

The Renovair Gyrostatic evaporator, designed for in- 
troducing the liquid into any air conditioning system or 
unit, is small and compact for easy and economical in- 
stallation. The evaporator is powered by the flow of air 
through the unit. The deodorizer can be applied to all 
types of commercial, institutional, industrial and process- 
ing plants. For use in non-air conditioned spaces, such 
as in washrooms, other types of dispensers are available. 

For more information, circle on Inquiry Card, Item 24 


Finned Surface Line Expanded 


Airfoil finned radiation is the trade name adopted for 

three new types of extended surface heating units an- 
nounced by Radiant-Ray Radiation, Inc., New Britain, 
Conn. Introduction of the 
new units extends the com- 
pany’s line to include heat- 
ing units for industrial, com- 
mercial, institutional and 
general utility installations. 
Heretofore, the line has con- 
sisted primarily of baseboard 
heating units for household 
installations. 

Designed for use with hot water heating installations 
or steam heating systems, the new units have a finned 
heating element which assures maximum heat transfer 
and convection of the air which passes between the fins. 

The three types now available are: AFR-1 which con- 
sists of 1 inch copper tubing with 314 x 34% inch alumi- 
num fins; AFR-2 with 114 inch standard steel pipe with 
3 x 4 inch steel fins; AFR-3 consisting of 2 inch standard 
steel pipe fitted with 4 x 4 inch steel fins. All types have 
3 inch extensions on each end and may be used singly 
or in tiered installations. 

For more information, circle on Inquiry Card, Item 25 


300 Lb. Hazardous Liquid Union 


A 300 Ib steam pipe union, made from seamless and 
forged steel, is now available from The Capitol Mfg. & 
Supply Co., Columbus, Ohio. This union is listed by 
Underwriters’ Laboratories for use 
with all piping applications, in- 
cluding hazardous liquids, and 
2000 Ib cold water, oil, or gas, 
non-shock. 

This union supplements the 
maker’s 250 Ib union and, in 
black, is impregnated with an ef- 
fective rust resistant. The unions 
are also supplied zinc coated. All 
unions are furnished with a brass to steel ground joint 
seat and, for modern merchandising, are cartoned in con- 
venient quantities at no extra charge. 

Due to improved production techniques, the unions are 
low in price. At the present time, these unions are being 
manufactured in sizes from 1% to 2 inches, incl. 

For more information, circle on Inquiry Card, Item 26 
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Heating, Ventilating Units 


Heating and ventilating units for heating and filtering 
recirculated air, fresh air, a mixture of both, or for ven- 
tilation only, are an- 
nounced by Kennard 
Corp., St. Louis Mo. 

These ruggedly construct- 

ed and easily installed 

units, conventionally used 

for heating large spaces 

or as a central station 

unit to heat many small 

rooms, can also be utilized for a variety of special and 
process applications. 

The units will handle air volumes from 400 to 21,000 
cfm, and are available for wall, floor, or ceiling mount- 
ings. The preheat and reheat coils have a face area of 
1.1 to 32.5 sq. ft. Tip speeds and outlet velocities are 
moderate. 

Optional equipment available includes mixing box and 
dampers, face and bypass dampers, throwaway, cleanable 
or high velocity filters, and target, grid or pan humidi- 
fiers. 

For more information, circle on Inquiry Card, Item 27 





Non-Ferrous Convector Line 


As a further expansion of its line of heating equip- 
ment, Bush Mfg. Co., West 
Hartford, Conn., has an- 
nounced a complete line of 
convectors. 
Heating elements are 
constructed of copper tubes 
and headers and aluminum 
fins. The cabinets are of 
heavy gage steel and are 
provided with removable 
front panels. Outlet grilles 
direct air flow away from the wall. All cases are fin- 
ished with a prime coat of paint. Lengths vary from 16 
to 64 inches and depths from 4 to 10 inches with either 
20, 24 or 32 inch heights. 
Bulletin 545 is available. 


For more information, circle on Inquiry Card, Item 28 





Home Size Heat Pump 


A heat pump for year-round air conditioning for the 
home has been developed by Acme Industries, Inc., Jack- 
son, Mich. 

The units are placed in 
either the basement or util- 
ity room with pipes leading 
outside. Air is drawn in 
and heat absorbed from the 
air through the evaporation 
of Freon. When the refrig- 
erant vapor is compressed, 
it releases heat which is cir- 
culated through the house. 

For summer operation, the cycle is reversed, by a com- 
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pletely automative valve. The electrically-powered Flow- 
Temp heat pump then takes heat and moisture out of the 
inside air and discharges it outdoors. 

The chief advantage to the home-owner is the year-round 
air conditioning that is produced. In addition, there is 
no soot, grime or dust from combustion. The maker is 
producing several sizes of heat pumps from 2 to 15 hp 
capacity. ; 


For more information, circle on Inquiry Card, Item 29 





Adjustable Radiator Air Valve 


Roor:; temperatures are individually and automatically 
controlled through the use of an improved thermostatic 


serpomreses 7 mays 
: 2 & 


radiator valve. As illustrated, 
simple dial setting results in 
any wanted room temperature. 
The valve is made by Heat- 
Timer Corp., New York, N. Y. 

These radiator valves, 
through automatic control or 
radiator air venting, allow de- 
sired temperature variations 
from room to room. 

The valves are applicable to 
any low pressure one-pipe 
steam system without interference or alteration with existe 
ing boiler controls. Redesigned for economy without los 
of efficiency, the valves retail at $3.95. The temperatures 
sensitive phosphor bronze bellows and other features ree 
main the same as in the former model. Body of valve is 
brass, finish is chrome. i 

4 





For more information, circle on Inquiry Card, Item 30 





Portable Plastic Drawing Board 


A portable drawing board, the Graphostat, molde 
from lightweight Bakelite styrene plastic is available fror 
A. Partrick Co., West- 
wood, N. J. The drawing 
board consists of a sin- 
gle molded piece of clear 
plastic, 934 x 124% inch- 
es. Four corner clamps 
for attaching 81% x Ill 
inch paper make it no 
longer necessary to carry 
thumb tacks. The clamps 
are cleverly recessed into 
the plastic so that the triangle or roller can ride freely 
over them without interference. 

Two metal straight edges, one vertical and one hori- 
zontal, are retractable so that the triangles can be moved 
over all four edges of the paper. The use of plastic has 
reduced the weight of the drawing board by as much as 
75% over conventional boards. The board is easy to 
carry and is space-saving for it can easily be accommo- 
dated in a brief case. Thirty, sixty and forty-five degree 
triangles can be stored in recesses underneath the draw- 
ing board and can be clamped securely in place. Price, 
$3.95 postpaid. 


For more information, circle on Inquiry Card, Item 31 
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Float Valve Has Many Uses 


A new float-operated valve has been announced by 
McDonnell & Miller, Inc., Chicago, Ill. It provides large 
capacity for a valve of such compact size, and combines 
non-corrosive con- 
struction with sim- 
plicity of design and Pd) 
operation. Three var- 
iations of the valve 
are available in the 
series, the No. 18, No. 

118 and No. 518, = 
which adapt it for a 2 
wide variety of oper- 

ating conditions. 

The No. 18 (top 
view) consists of the 
valve mechanism and 
float. The No. 118 
(bottom) is a varia- No. 118 
tion designed to offer protection against back-siphonage; 
it has the float mounted at right angles to the valve so 
the valve proper is always far above the water level. The 
No. 518 includes the float and valve in a die-cast cham- 
ber, with a well-fitting cover, and is designed for external 
applications such as on humidifiers. 

The valve mechanism itself consists of only a few 
parts. Except for the neoprene valve seat, all parts are 
of copper or brass. The valve opens to full capacity with 
only small float drop, and closes tightly against supply 
pressures up to 100 lb. The entire assembly is held to- 
gether by a single brass pin, so that it can be disassembled 
easily for inspection or cleaning. 

The No. 18 valve can be used on humidifiers of warm 
air furnaces and evaporative coolers in air conditioning 
equipment on wet and dry bulb hygrometers. It is also 
serving to add water to radiators of stationary engines; 
on coffee urns and beverage dispensers; and on proof 
boxes in bakeries. Some of its many other installations 
include fish aquaria, bird bath fountains and steam baths. 

The capacity of the No. 18 Series Float Valve ranges 
up to almost 1500 gph, depending on supply pressure. 
For mounting the valve, water supply connection has a 
5 inch thread with matching nut and washers. For actual 
water supply line this same connection has a 4 inch 
pipe tap. 

For more information, circle on Inquiry Card, Item 32 


Heating Elements for Urns 


Addition of three new urn heating elements to its line 
of Thermalink tubular electric immersion units is an- 
nounced by Electro-Therm, Inc., Silver Spring, Md. The 
new elements are designed for use in coffee urns, steam 
tables, sterilizers, and other equipment requiring water- 
heating elements for base insertion. 

Two of the new elements are of conventional size for 
installing in 27/16 inch diameter holes, and both types 
have two separate seamless copper elements interlocked 
on the mounting header for three-heat operation. They 
are available in standard wattages from 1000 to 6000, 
and have conservative watt density ratings to assure long 
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service life. The two types are interchangeable and are 
identical in every respect except for method of mounting. 

The Type UHT has the conventional straight thread 
mount with locknut, while the Type UHF has an exclu- 
sive new flange-type mount with take-up plate which 
cuts installation time to a fraction of that formerly re- 
quired. The new mount is also easier to install since it 
is assembled with small Allen wrench instead of the usual 
large, wide mouth wrench. 

The third element, Type UHFJ, is a smaller flange- 
mount unit requiring only a 13¢ inch hole for mounting. 
It is similar in design to the Type UHF element but 
consists of one copper heating element for single-heat 
operation, Standard models include wattages from 600 
to 1500. Bulletin 111 is available. 


For more information, circle on Inquiry Card, Item 33 


High Velocity Metal Filter 


Announcement is made of a new high velocity air 
filter, the Airsan Viro-Crimp, by Air Filter Corp., Mil- 
waukee, Wis. It will operate at face velocities of 300 to 
500 ft per min at minimum resistance and high effi- 
ciency. 

The filter core (illus- 

trated) is of the viscous 
type, constructed of hori- 
zontal layers of galva- 
nized wire mesh so ar- 
ranged as to assure a 
large filter area with no 
appreciable pressure drop. 
It is so arranged as to have no direct opening in the 
media, assuring efficiency, dust holding capacity and uni- 
form loading. Because of the crimp feature, the air flows 
into divided channels being baffled by a filter wall. There 
is no specific velocity within its range at which it must 
operate for maximum efficiency. 

A safety feature is that the edges are hemmed, pro- 
viding a smooth surface and allowing easy handling for 
servicing. The filters are easily cleanable. Drain slots are 
provided to hasten drying and aid in cleaning. 

For more information, circle on Inquiry Card, Item 34 








Large Oil-Fired Water Heater 


A large oil fired water heater, Model 130E, has been 
added to the line of oil fired water 
heaters made by Bock Corp., Mad- 
ison, Wis. The unit has a storage 
capacity of 100 gallons and can 
raise 550 gallons 80 degrees per 
hour. Firing rate is 3 gallons per 
hour. Physical data include 54 
square feet of heating surface, an 
outside diameter of 32 inches, 
height of 65 inches, 9 inch smoke 
pipe, 2 inch water connection. The 
burner will use Numbers 1, 2, or 
3 oil. 
This unit is said to be sufficient to handle an apartment 
building with 12 to 24 units. 


For more information, circle on Inquiry Card, Item 35 
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Low Pressure Switch for Gas 


An inexpensive diaphragm switch, known as the L-38 
low pressure switch, is now available from General Con- 
trols Co., Los Angeles, Calif. 

This control, a unit with many uses, contains a nor- 
mally open, or normally closed switch actuated by gas 
pressure and applicable to 
heating plant installations 
where it is necessary to op- 
erate a switch by a variation 
in gas pressure. 

Operation of the control is 
simple and effective. Pres- 
sure applied against a 
spring-loaded diaphragm op- 
erates to tilt a mercury tube 
switch. The diaphragm is 
made of material impervious 
to all types of gases, including liquefied petroleum gas, 
and the spring loading mechanism may be easily ad- 
justed by a set screw located at the accessible top cover 
plate. 

The control also features a built-in level in the top 
cover which makes proper installation possible with a 
minimum of effort. 

The L-38 is suitable for air or gas applications only, 
at rated pressures. Installed between an automatic gas 
valve and a gas burner, for instance, the control insures 
instantaneous switch operation for a blower or pump 
motor on heating equipment. It can also be used as a 


device to turn on signal lights where gas or air pressure 
fails. 

The operating point is adjustable over a pressure range 
of 3 to 12 inches of water and operates from pressure 
differential of 2 to 4 inches of water. 

For more information, circle on Inquiry Card, Item 36 





Drier for Air and Gases 


The Vi-Speed compressed air drier and filter has been 
introduced by Van Products Co., Erie, Pa. This device is 
said to remove in an efficient manner from compressed 
air and gases, the entrained moisture, oil, dust, dirt and 
scale, and reduces the humidity be- . 
low the condensation point and — 
acts as a storage tank. 

The drier comes in two sizes, 
Model 25 delivers 25 cfm, Model 
200 delivers 200 cfm of air at 100 
lb per square inch. The filter ma- 
terial is Dryolite, which is said to 
be quite inexpensive and, being 
soluble, never needs processing. 

Applications include those in © 
compressed air lines and in the 77 
drying of tanks in chemical and “”” 
paint factories, breweries, and so on; piping systems, 
refrigerating coils and in the drying of gases and liquids. 
It is also used in liquid agitation and displacement where- 
ever dry, clean air is needed. 

The upper section of the tank contains a system of 
heavy screens which position the soluble, non-corrosive 
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filter nuggets. This filter material allows gases to pass 
through it readily, attracts, and is soluble in water. The 
solution so created also attracts a great deal of moisture 
and flows downward, wetting and cleaning baffles which 
provide large contact areas to reduce the moisture. The 
counterflowing solution is then atomized by the incoming 
air, and the mist so created washes air and absorbs mois- 
ture. Heavy particles of solids and liquids are removed in 
the lowest section of the drier by centrifugal force. 
For more information, circle on Inquiry Card, Item 37 





Oil, Abrasion Resistant Hose 


A new, multi-purpose, industrial-type hose, known as 
Abrasoflex, both oil- and abrasion-resistant, is announced 
by Mercer Rubber Corp., 66 Reade Street, New York, 
N. Y. It can be used for any of eight industrial applica- 
tions including air, welding, cold water, hot water, paint 
spraying, oil spraying, grease and gasoline. It is avail- - 
able with a black cover, with 1- or 2-braid, high-tensile 
reinforcement in seven sizes ranging from 3/16 to 1 
inch inside diameter, suitable for 250 lb pressures. 

For more information, circle on Inquiry Card, Item 38 





Self-Priming Motor Pumps 


A new line of self-priming Motorpumps has been devel 
oped by Ingersoll-Rand Co., Phillipsburg, N. J. They aré 
intended for pumping applications under suction lift 
where the presence of air or vapor makes it impractical 
to use the conventional centrifugal pumps. The pumps — 
are used in process and bulk station applications, for 
drainage, bilge pumping, A 
sump draining and irriga- — 
tion service. 

Conventional centrifugal 
pumps are unable to elimi- 
nate appreciable volumes of 
air or vapor when operating 
under suction lift and com- 
pletely lose prime when aes : ae 
such vapor is present. To reestablish prime, it become 
necessary to fill the suction line and casing before startingg 

The new pump overcomes this disadvantage by mean# 
of recirculating liquid trapped in the casing. The pum 
impeller discharges through two passages into a discharge” 
chamber. During priming the upper passage discharges 
a mixture of vapor and liquid into the discharge chamber. 
Here the vapor separates from the liquid and passes out 
the discharge pipe. The remaining liquid reenters the im- 
peller through the lower passage to mix with more vapor 
drawn in from the suction pipe and is separated from the 
liquid in the same manner. When the suction pipe is 
finally filled with liquid and the pump is primed, flow 
through the lower passage reverses and both passages act 
as normal pump discharges. During normal pump opera- 
tion there are no recirculation losses and thus no need 
of valves to cut off recirculation. No flap valve is used 
because the pump casing is so proportioned that sufficient 
liquid is trapped on shut down to insure priming when 
the unit is re-started. 

For more information, circle on Inquiry Card, Item 39 
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Measures Surface Temperatures 


A surface temperature thermometer, Model 310, for 
the fast and accurate checking of the outside tempera- 
ture of pipes or the inside surface temperature of walls, 
ceilings and floors, has been 
developed by Pacific Trans- 
ducer Co., Los Angeles, Calif. 
The instrument may be 
quickly and easily fixed to 
any flat surface by applying 
a small amount of silicone 
grease, which is supplied 
with the instrument, and 
sticking the thermometer in 
place. This silicone grease 
does not melt and so holds 
the instrument throughout all ranges of temperature. 

Also furnished with the thermometer is a small mag- 
netic clamp which will hold it securely in place when 
applying it on steel dies or other ferrous surfaces. The 
thermometer may be placed on pipes carrying heated or 
cooled liquid by affixing it in place by either the mag- 
netic clamp or the silicone grease. The thermometer has 
been designed to produce an essentially unilateral thermal 
instrument which indicates the temperature from the 
back of the instrument only. A highly reflective evap- 
orated mirror on the dial insures the thermal element 
against external radiation. The range is 0 to 300 deg. F 
calibrated in 2 deg. increments. The thermometer is 2 
inches in diameter, weighs one ounce, and net price is 


$4.95. 


For more information, circle on Inquiry Card, Item 40 


Diffuser Has Adjustable Area 


An air diffuser which has the unique property of 
having an infinitely variable effective area, the Flexiflo, 
has been introduced by Universal Diffuser Corp., New 
York, N. Y. It consists of two main parts: an outside 
spun aluminum cone, which acts as a finishing ring, 
and a diffuser proper, 
consisting of a conical 
spiral in which the con- 
tinuous blades are elas- 
tically held together with 
radial spokes. 

The spiral is centrally 
connected to a cross bar 
by a threaded rod. By 
turning this rod, the 
blades can be shifted to 
any position, up or down, from closed to wide open, thus 
providing adjustment of the effective area. Moreover, 
the blades are so designed that, no matter what the per- 
centage of opening, and the change in volume, the air 
pattern will always remain constant. The unit creates a 
large number of tip jets which produce a violent as- 
pirating and a rapid mixing effect, resulting in a large 
entrainment of room air. This rapid mixture of room 
and cold air creates the acceptable final temperature in 
a very short space of time or, in other words, this final 
temperature is reached near to the diffuser. 
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Another feature is the equalizing deflector. The de- 
flector vanes, independently movable, are attached to 
the main cross bar and can be adjusted to any position 
from the outside. This provides the installation man with 
a means of adjustment after the diffuser has been set in 
place. The unit and the deflector vanes can be rotated 
to any angle after installation. Vane rotation provides a 
means of compensating for unequal distribution of air in 
the supply duct and for blocking off air in the direction 
of a nearby obstruction such as a column or beam. 

For more information, circle in Inquiry Card, Item 41 





Convector for Year-Round Use 


The Flow-Temp convector has been announced by 
Acme Industries, Inc., Jackson, Mich. This newly de- 
signed product is intended for use with Flow-Cold sys- 
tems for summer air conditioning, or to be used with 
heat pump systems for year-round air conditioning. It 
is also adaptable with boiler systems for this latter use. 

The chief advantage of the convector is that it has 
only one basic assembly for all types of installations. 
The same basic unit can be wall-mounted, wall-recessed, 
semi-recessed, ceiling suspended or floor-mounted. Deal- 
ers do not have to carry an extensive inventory of con- 
vectors in all models and for all uses. 

The units are quiet, having over-sized slow speed 
blowers and spun glass insulation. Every room has in- 
dividual controls (three speeds) with a constant supply 
of clean air. It requires only simple electrical and water 
connections adaptable for right- or left-hand connections. 

Three basic models are available. All units are 10%, 
inches in depth, 24 inches high. Cooling capacities with 
46° water on at medium speed are, for the CV-7, 7,200 
Btu per hour; CV-12 provides 12,000 Btu per hour and 
the CV-18 furnishes 18,000 hourly Btu. Capacity for 
heating at 180° water on at medium speed is CV-7, 
15,700 Btu, CV-12, 26,000 Btu, and CV-18, 39,000 Btu 
per hour. Catalog FC-210 is available. 


For more information, circle on Inquiry Card, Item 42 


Easy-to-Install Cooler Walk-Ins 


Development of an easily-installed package refrigera- 
tion unit for walk-in coolers is announced by Kool-Rite 
Co., Roberts, Wis. The unit is designed for use with all 
types of perishables, includ- 
ing meats, dairy products, 
produce, beverages, floral 
merchandise and poultry. 

Each unit, an entirely self- 
contained refrigeration plant, 
can be installed and operat- 
ing in approximately one- 
tenth the time required by 
conventional systems, the maker reports. When installa- 
tion is complete, immediate refrigeration is obtained by 
plugging in to a standard electrical outlet. There are no 
valves to open or close when placing the unit in operation. 

Units are shipped as a single package, eliminating ex- 
cessive handling and transportation costs. Five sizes, 14, 
13, Ye, 34 and 1 hp units, insure a wide range. 

(Concluded on page 116) 
For more information, circle on Inquiry Card, Item 43 
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Anothe; Case of 


COPPER 


WHERE IT Counts 


MOHAWK GARDENS, ROME. N. Y 


HE very scarcity of copper has served to point up the 

many merits of this metal better than anything we might 
say about it. For, when architects, builders and contractors 
have tried to find a substitute, they soon discovered many 
places in building construction where there just isn’t any 
swbstitute. And they don’t hesitate to tell us so. 

Two mighty important copper spots are the heating and 
plumbing lines. That’s why Revere Copper Water Tube was 
used for the entire heating system and for the hot and cold 
water lines in the plumbing system at Mohawk Gardens .. . 
the owners were building for permanency. 

Although quantities are necessarily limited you can still 
use Revere Copper Water Tube for domestic hot and cold 
water lines, underground service lines, industrial processing 
and for gas equipment. 

See your Revere Distributor. He will advise you of the 
availability of materials and, in the event you wish to discuss 
your technical problems, put you in touch with Revere’s 
Technical Advisory Service. 


e e 
Mills: Baltimore, Md.; Chicago and Clinton, Iil.; Detroit, Mich.; Los Angeles 
and Riverside, Calif: New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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NO WIDE OPEN SPACES are needed for wrench swinging when Revere 
Copper Water Tube is used. It is easily joined with solder or compression 
fittings, and requires fewer of these fittings because it is easily bent and 
comes in 60’-length, soft-temper coils. It also is available in hard and 
soft tempers in straight lengths. Note how neof an installation is made 
possible with Revere Copper Water Tube, too. Shown is part of the 
31,000’ of Revere Copper Tube used for heating and the 24,240’ used 
for plumbing in Mohawk Gardens, Rome, N. Y. Architect, Herold G. 
Rice; Plumbing and Heoting Contractor, O'Shea Supply Company; 
Builder, A. H. Pearsall, Inc. . . . all of Rome, N. Y. Revere Copper also 
was used to flash the roofs and windows, as well as for the gutters 
and downspouts. 
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Valve Seal Is Leak-Proof 


An innovation in valve design, the Rand Seal, is an- 
nounced by Rodic Chemical and Rubber Corp., New 
Brunswick, N. J. This seal makes possible a valve that is 
leak-proof, long wearing, easy operating and compara- 
tively inexpensive to manufac- 
ture. 

Essential operation of the 
seal is based on working with, & 
rather than against, the fluid ef 
flow. The cone-shaped seal is ge 
closed in the same direction as 7 
the movement of the liquid, al- 7° 
lowing high or low pressures {~ 
to seal the valve. Leak-induc- |) 
ing permanent deformation 7 
found in previous designs ~ | 
based on the compression ofa “"“*" 
resilient member against a non-resilient seat is thereby 
eliminated. 

The cup-shaped conical washer of the seal incorporates 
an imbedded metal piug which eliminates bending and 

| warping and makes the seal leak-proof. If contaminants 
in the fluid, such as sand or grit, are not pushed ahead 
of one sealing line contact, the conical shape of the seal 
provides establishment of a new line contact without dam- 
age to the bore. The rubber member of the seal is spe- 
cially compounded to withstand oil, grease, steam, water, 
and most industrial chemicals. 

Adaptable to many present designs of valves and other 
devices for the control of fluid and gas flow, the seal, 
usually reduces machining and material costs. 

For more information, circle on Inquiry Card, Item 44 


71/2 Ton Conditioning Unit 


A compact 71% ton capacity self-contained air condi- 
tioner for cooling spaces such as average size retail stores 
or general office has been introduced by Frigidaire Div., 
General Motors Corp., Dayton, 
Ohio. In spite of its high capacity, 
the overall package is only about 
as large as the average 5 ton unit. 
It is 40 inches wide, 28 inches 
deep, 86%¢ inches high and is fin- 
ished in two-tone gray. The unit 
delivers 2700 cfm of conditioned 
air and has an air throw of 75 feet. 

Installation and operation of 
the unit is simple. The complete 
mechanism is located within the 
compact cabinet. Electrical, water 
and drain connections are all that are necessary. The 
simple controls are located behind a small access panel 
on the front of the cabinet. A simple On—Off switch al- 
lows the user to manually control the unit, but the unit 
is designed to provide fully automatic room temperatures 
by a control knob which is set for the temperature de- 
sired. 

The unit can be installed remotely with ductwork if 
desired. In this way it can furnish air for several dif- 
ferent individual rooms. Outside air can be brought into 
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the unit by the installation of a low resistance duct con- 
nected to a grilled opening in the rear of the cabinet. 
A two-row steam heat coil for heating purposes is avail- 
able as accessory equipment. 

For mere information, circle on Inquiry Card, item 45 


Locates Noise in Pipe Lines 


The problem of locating friction noises in bearings, 
pistons, gears, ratchets, cams, clutches, traps, pipe lines, 
valves and other mechanisms is answered by a new, 
pertable electronic instrument introduced by Anco In- 
strument Division, Chicago, Ill. 

Known as the Elec-Detec, this electronic stethoscope 
employs a metal probe which serves as a microphone 
transmitting impulses electrically to headphones. It lo- 
calizes the source of tell-tale noise, helps diagnose the 
trouble and determine quickly where to make repairs 
without tearing down the entire equipment, it is stated. 

According to the manufacturer, the electric amplifier 
and the sensitivity control on the instrument make it 
possible to detect sounds at low speed that otherwise 
could be heard only at high speeds. Even the tick of a 
fine watch and sounds that are not normally audible 
are clearly defined through this instrument, it is said, 
while air-borne sounds do not register. : 

The device is furnished complete with high impedance 
type headphones, batteries, and leather carrying case. 

For more information, circle on Inquiry Card, Item 46 


Radiant Glass Panel Control 


The Mulvany Radiantrol thermostat, designed specifi- 
cally for use with radiant glass heating systems is being 
distributed by Continental Radiant Glass Heating Corp., 
New York, N. Y. The thermostat is a line-voltage unit 
requiring neither relays 
nor transformers. 

The device controls 
comfort conditions in 
the heated space through 
the differential expan- 
sion between its sensitive 
aluminum front plate 
and invar control bars 
mounted between the 
ends of the front plate. Any decrease in ambient heat 
conditions cools the sensitive front plate and causes it to 
contract. This contraction bows the invar control bars 
slightly so as to lower the contact lever. As the contact 
lever nears the On position, the permanent magnet pulls 
the lever down in a smooth motion, closing the silver 
contacts, and allowing energy to flow to the glass panels. 
When the room temperature rises to set conditions, the 
sensitive front plate is warmed and expands so as to 
straighten slightly the control bars and raise the contact 
lever to break the contacts. 

The thermostat is made in two sizes, Model 3W and 
5W, the former being for the control of not more than 
two 1,000 watt glass panels, the larger for not more than 
four 1,000 watt glass panels. Each comfort zone should be 
controlled by its own thermostat on the inside wall. 

For more information, circle on Inquiry Card, Item 47 
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do you know 


the TRUTH about ventilators? 


Ventilators are usually selected on the basis of their 
capacity ratings. That makes sense, but do you know 
that: 


1. Capacity ratings of most ventilators are not certi- 
fied. 


2. Capacity ratings of most 
ventilators are based on hor- 
izontal wind tests only. 


Breidert A 


Provide 


Ir-X-Hausters 


Safe, sure 


ventilation NO matte 
ig 


which way the wind blows! 
s! 


and...Breidert 
Air-X-Hausters are 
the only ventilators 
with published certi- 
fied capacity ratings 
based on tests* made 
with wind blowing in 
all directions as 
shown above. 


Only such tests can 

= guarantee the capaci- 

ties a ventilator will deliver under actual operating 

conditions. No matter which way the wind blows, 

barring interior negative pressures, the Breidert pro- 

vides safe, sure ventilation . . . on roofs, vent flues, 

chimney tops. Stationary, no moving parts, nothing 
to jam or get out of order. 


HOW YOU CAN GET BETTER RESULTS 
WITH LESS MONEY 


dl etiaes. Ta con. tench ine atta dee 


oo o 
-——s= 
Ce 


coe oe Saw Pas. . eel 


It takes fewer Breiderts to do ( 
the job as same size conven- (or) 
tional ventilators. 








You can use the same number 
of smaller size Breiderts to do 
the same job as conventional 
ventilators. 


Get all the facts! Write today for complete Engineer- 
ing Data Book, including certified capacity ratings. 
Address Dep’t B. 


*By Pittsburgh Testing Laboratories 


THE G.C. BREIDERT CO. 


3129 San Fernando Road, Los Angeles 65, Calif. 


Representatives in principal cities throughout the U.S. 
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NATURAL GAS SLOWDOWN 


clarified by Petroleum Administration's answers to 
questionnaire on restraining order. 


A series of questions and answers explaining and clari- 
fying the PAD Order No. 2, which slows down extension 
of natural gas service, has been released by the Petroleum 
Administration for Defense. Selected questions from this 
series follow: 


Q. Does PAD Order No. 2 prohibit all expansion of 
natural gas service? 

A. No. It slows down the expansion but does not pro- 
hibit it. 

In communities recently converted to the use of natural 
gas, a reasonable space heating expansion, as determined 
by reviews of past growth of natural gas utilities is per- 
mitted. 

In even the most critical of areas where gas is in short 
supply, a seller can add during the 12 months from the 
effective date of the order, August 15, new space heating 
customers up to 1% of all the customers of any kind he 
had when the order was issued. 

Q. Where is the order now effective? 

A. As drawn, the order was to apply in Connecticut, 
Delaware, the District of Columbia, parts of Kentucky, 
Maryland, Massachusetts, Michigan, New Hampshire, 
New Jersey, New York, Ohio, Pennsylvania, Rhode Island, 
Virginia, parts of West Virginia, and Wisconsin. 

Section 704 of the Defense Production Act, however, 
provides that no order which restricts the use of natural 
gas issued by the Petroleum Administration for Defense 
will Le effective in “any State in which a public regulatory 
agency has authority to restrict the use of natural gas and 
certifies to the President that it is exercising that authority 
to the extent necessary to accomplish the objectives of 
this Act.” 

Six States have sent certificates to the President—Mary- 
land, New Hampshire, Ohio, Virginia, West Virginia, and 
Wisconsin. Consequently, the restrictions of the order are 
not applicable in these States. 

Q. 1s PAD Order No. 2 completely inapplicable in these 
States that have certified? 

A. No. The provisions of Section 3 of the order become 
inapplicable after certification. But the reports required 
by Sec. 6 (d) must be made by all natural gas sellers 
operating in these States and the other States listed in 
Schedule B of the order. 


Q. What is the purpose of these reports? 

A. The reports are designed to give the Petroleum Ad- 
ministration for Defense a continuing check on areas in 
which natural gas may be in short supply. 

Q. Does the order affect the use of gas for domestic 
cooking, heating water or refrigeration? 

A. It does not. The order applies only to the use of gas 
for space heating or for large volume use. 

Q. Does the order restrict the delivery of natural gas 
for use as a raw material in a chemical process or as a 
source of the heavier hydro-carbons? 

A. No. The restrictions on deliveries to large volume 
consumers cover only gas that is to be used as a fuel. 

Q. Does PAD Order No. 2 require any natural gas seller 
to deliver gas to a new customer or to increase supplies 
to an old customer? 


A. No. The order does not require that any deliveries 
of gas be made. It merely prohibits certain deliveries, thus 
to a degree overturning the obligation that a public utility 
must supply service to anyone who requests it. 

Q. Is space-heating equipment designed to heat more 
than one room in a home covered by the definition of “cen- 
tral space-heating equipment”? 

A. Yes. The definition covers any piece of equipment 
intended to heat two or more rooms, and also separate 
radiant fires that heat two or more rooms in a house. 

Q. Does the restriction on delivery of gas to large 
volume consumers apply to an increase in delivery to an 
existing customer? 

A. It depends. If the customer is going to increase his 
use of gas to the point that he must install new equipment, 
the limitations do apply. If he is going only to increase 
his use of existing equipment, the restriction does not 
apply. 

Q. Suppose a prospective industrial customer has 
standby facilities for manufacturing gas himself in suff- 
cient volume and of a high enough heat content to replace 
the entire prospective delivery to him. Would the seller 
have to obtain authorization from PAD before supplying 
such a customer? 

A. Yes, unless the delivery falls within the exceptions. 

When the order speaks of standby equipment for the 
manufacture of gas, it has in view the use of such equip- 
ment by the seller of the gas, not the user. 

Q. Under the order a community with more than 5,000 
gas customers that has just recently been converted from 
manufactured gas service to natural gas may attach space- 
heating customers at a rate of 5% of the total number of 
customers in the community on the date of conversion. 
Is this 5% in addition to the exemptions specified in the 
subparagraphs (i), (ii), (iii), (iv), (v) and (vi) of 
Sec. 3 (b)? 

A. The 5% is the total expansion that may be permitted 
in each year in such a community. 

Q. Does a firm oral commitment made prior to August 
22, 1951, by a natural gas seller to deliver natural gas for 
the operation of central space-heating equipment during 
the 1951-52 heating season satisfy the requirements of 
subparagraph (v) of Sec. 3 (b)? 

A. No. Subparagraph (v) states specifically that the 
agreement must be in writing. However, any notation in 
writing made by the natural gas seller in the ordinary 
course of business prior to August 22, 1951, evidencing 
acceptance by the natural gas seller of a request for ser- 
vice, will be sufficient, provided service is to be commenced 
during the 1951-52 heating season. Inquiries regarding 
specific situations may be presented to PAD by letter or 
otherwise, and will be answered as promptly as possible. 

Q. When can applications be made by sellers for exemp- 
tions from or modifications of the order under Sec. 5? 

A. At any time. But the filing of such an application 
does not stay the effect of the restrictions unless notice of 
intention to file was given to PAD on or before August 22, 


1951, and the application itself was filed before September 
15, 1951. 





¢ The Air-Maze Corp., Cleveland, Ohio, has purchased 
the Detroit Air Filter Co. of Woodstock, Illinois. Manu- 
facture of Detroit, Arco and Dustay throwaway type filters 
will be continued at Woodstock. 
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RY : 
MERCOID : 


MERCURY SWIICH EQUIPPED : 


CONTROLS : 
NEXT TIME : 


THEY ASSURE : 
HOME OWNER : 
SATISFACTION : 


THE MERITS OF : 
MERCOID : 
CONTROLS : 


Yr ARE WELL ESTABLISHED : 


 MERCOID-[5is 
: : QUALITY AND RELIABLE : 
>>: PERFORMANCE 


: | THEY ARE BY FARTHE 
: | BEST CONTROL BUY 
: | ANYWHERE TODAY 


* WRITE FOR CATALOG N2 700A 











: ! THE MERCOID CORPORATION | sss?" 
* 2 4201 BELMONT AVE.,CHICAGO41,ILL 








SENSATHERM 








oo here are the reasons why 
Grant |) /ilson 


UD SLU ale), | 
is BEST FOR DUCT INSULATION .. «The Olson heater has @ 


] Hick thermal and ocoustical rigid base, free from vibration, 
insulating properties...K fac- : low fan speed, oversize drive, 
benno say Gt. : << heavy shaft, large self-aligning 
Integral, “woven asbestes ite! & ball bearings, heavy outside cas- 
membrone. — F ing with radiation shield and 


2 Easy to handle, easy to install ng ; ample relief and access doors. 
correctly, can’t be crushed or | ; 














cracked, springs back to orig- 
inal thickness if compressed. 
Supplied with special glue and 


tape, no “fasteners” needed. 4 Sow 
3 Constant insulating valves. I. 


Can't “powder”, shift or sift; 4 
no thin spots, even at corners, ARTHUR A. OLSON & COMPANY 
No deterioration of any kind, i Be Broad Street, Canfield, Ohio 
no change of any kind. Inspect Dux-Sulation 

4 Perfect adhesion, flexible, con- yourself! Espn 
forms to uneven surfaces. Can Write Grant Wilson, Inc. —_— DIRECT FIRED HEATERS 
ee 141 West Jackson Bivd., ; : Ges, Oil, Coal 
dling. Specifically engiacered ys Y or Duval Gas and Oil 
for duct application ONLY! 





Chicago 4, 
MMinois. 


Get the inside story 
Write for catalog 
No. F50HL 





IN NEW YORK CITY: Air Conditioning Utilities Co., 8 West 40th Street, 
New York 18, N.¥., LOngocre 3-4280. 
(N CANADA. Atlas Asbestos Co., ltd.,Montreal, Toronto Winnipeg, Vancouver, 
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humidification re- 
quirement with mod- 
ern Walton equip- 
: ment. All are easily 
he P installed, use a mini- 
mum of water and 
electrical current. 
Thousands of varied 
installations for in- 
dustries which must 
maintain controlled 
humidity conditions 
have proven Walton 
to be the standard 
for efficient perform- 
ance and _ trouble- 
free operation. 
Check on the Walton 
System, now! 


Typical TEXTILE Walton instolletion 


aoe 
















Typico! TOBACCO Walton Installation 

Send for complete NEW 
CATALOG FILE including— 
“Industrial Humidification” 

bp ecstteain ft Setter 
~ ““Humidification for Knitting” 


| WALTON LABORATORIES - | INC 
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‘| you can satisfy any | — 








SUN'S HEAT 


used to warm farm buildings, take out surplus mois- 
ture, engineers told. 


Recent developments in farm building planning makes 
it possible to use the sun’s energy in winter for additional 
warmth in animal shelters, members of the Pacific North- 
west section of the American Society of Agricultural 
Engineers were told at a meeting in Moscow, Idaho. 

Heat potential from the winter sun may be as much 

as 200 Btu per (hr) (sq ft) of glass area on a clear day 
in January in the northern part of the country, according 
to W. Everett Eakin, director of farm research for Libbey- 
Owens-Ford Glass Company, who spoke on proper farm 
building window planning. 
@ CONSTRUCTION.—To take advantage of this warmth 
from the winter sun, farm buildings should be well in- 
sulated, have proper ventilation and be planned with 
large areas of double-pane, insulating glass facing directly 
south, Mr. Eakin said. Roof overhangs may be provided 
to shut out completely the rays of the summer sun when 
buildings should be kept cooler. 

Application of a special grade of Thermopane to farm 
buildings has made practical the adoption of the solar 
principle of heat to farm buildings. A type made from two 
lights of polished plate glass with a sealed pocket of dry 
air for insulation has been used in residential and com- 
mercial buildings for more than a decade. Recently, 
Thermopane has been made available in standard sizes for 
farm buildings in a more economical heavy sheet glass, 
rather than plateglass. 

@ MOISTURE.—Energy of the sun in addition to providing 
warmth for the comfort of livestock or poultry can also 
be used in taking surplus moisture out of the building, the 
agricultural engineers were advised. Since warmer air will 
carry more moisture than cold, the added warmth in- 
creases the efficiency of the ventilating system in reducing 
relative humidity within the building. 

@ EXAMPLES.—One solar-type milk house built in Penn- 
sylvania a year ago with an electric heating cable in the 
floor for emergency use never got cold enough on the in- 
side to activate the heating cable although outside tem- 
peratures went as much as 15 to 20 degrees below zero, 
Mr. Eakin told the agricultural engineers. In a central 
farrowing house in Iowa using large insulating windows 
in the south wall, the inside temperature never dropped 
below freezing although the outside temperature hit 25 to 
30 degrees below zero. The only artificial heat in the build- 
ing was provided by heat lamps in the brooders for the 
little pigs. 

New solar-type animal shelters at the University of 
Minnesota, Michigan State and Pennsylvania State Col- 
lege will make possible additional studies on the use of 
solar energy in livestock buildings, the speaker said. 
Further research is needed to determine the period the 
window overhang should shut out the summer sun, he 
pointed out. 

To better understand how larger areas of insulating 
glass help to take advantage of the solar heat principle, 
Mr. Eakin explained to the engineers that the sun’s infra- 
red rays pass through the glass on a short-wave length. 
The rays strike and warm the interior surfaces and are 
then re-radiated on a longer wave length which will not 
pass out through the glass. 
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In Radiant Panel Heating 


KRITZER Do the Job Better, 
Faster, Cheaper 


FIN-TUBE 
SHUTTER COILS 


WITH ALL THE 
FEATURES 





Front View—Closed 


IT TAKES THE LOAD OFF THE FAN! 


Aluminum louvers open fully, permitting capacity fan 
operation. New heavy reinforcement strip adds strength 
and long life to the louvers, assures quiet operation and 
perfect counterbalance, prevents rattling. Deep shroud 
protects shutter from high winds. Tie-rod, brackets and 
bearings inside frame, not exposed to weather. Special 
finish resists corrosion. Many other features. 
Write for New Air-Flo Catalog 43-F 


Illustrations and details of the complete Air-Flo line. 








Air Conpitioninc Propucts Co. 


2340 W. LAFAYETTE BLVD. + DETROIT 16, MICH. 





’ 
Here’s Why: Kritzer offers the only CERTIFIED 
RATINGS — both laboratory and job tested and 
proven. Ratings clearly stated in a handy Engineering 
Bulletin along with every other necessary fact. 
@ Kritzer coil sections alone fit standard joists or 
studs without alteration. 
@ Kritzer’s patented 2-step hanger first holds coil 
sections for easy soldering, then snaps up into place. 
@ One Kritzer Fin-Tube section replaces many feet 
of ordinary tubing. 
@ Kritzer Fin-Tube Radiant Coils afford top 
flexibility in design due to their greater range of 
water temperatures. 
@ Kritzer can deliver right now. 





PERSONAL: To you who have yet to be in on a Radiant 
Panel Heating job. Get all the facts about Kritzer and 
— you'll be ready to sell, design and install Radiant Panel 

Take ro scat y : Heating with expert ease. Big job or small with Kritzer 
the ae tou dione your every move is simple, swift, sure and customer- 
and streamlined—better looking on any roof! satisfying. Write us today. 

Get away from old, “eye sore” ventilators—get the 
newly designed Muckle Vents. Engineered for better 
performance in moisture-laden air—the motor is out of t Sines jor Kritzer Radiant Coils. 
line of air flow. A compact, good looking, easy to a Jobber 
install all-in-one unit to 2 KRITZER RADIANT CONS, INC. 
fit any roof. 2907 W. Lawr 25, tt. 











Write today for 
prong pcre MANUFACTURING CO. 
~ Vents. Pe LeehLEY 3, ull : 
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The Wingfoil Straight-Line 
Duct Fan is Unexcelled 








Steam, Explosive ~ = 


Vapors, etc. in Any 
Volume or Pressure 





It may be used as shown above as a roof 
intake or exhaust, or it may be inserted 
in a run of duct, occupying no extra 
space. The motor is located outside the 
casing, driving the Wingfoil ‘non-over- 
loading” fan by means of an enclosed 
V-belt. It is light, compact and easily 
handled, and may be mounted either 
horizontally or vertically. Write for 
Bulletin F-10. 

L.J. Wing Mfp.Co. 158 Vreeland Mills Rd. 


Linden, New Jersey 
Factories: Linden, N. J., Montreal, Canada 


STRAIGHT- 
LINEe 
DUCT 
FANS 












DEGREE-DAYS FOR OCTOBER, 1951 


(A) Alrport readings; (C) City office readings; 
(O) Readings at a point on outskirts of city. 





HEATING AND VENTILATING’S 24th Year of Publication of Monthly 
Degree-Day Data 











City | October 

| 1951 | 1950 {| Normal 
Abilene, Texas (A).......... 77 9 0 
Albany, New York (A)....... 418 380 446 
Albuquerque, New Mexico (A). 200 20 273 
Alpena, Michigan (C)........ 513 413 570 
Anaconda, Montana (C)...... 764 599 647 
Asheville, North Carolina (C). . 195 119 276 
Atlanta, Georgia (C)........ 73 31 96 
Atlantic City, New Jersey (C).. 157 163 254 
Augusta, Georgia (A)........ a7 20 16 
Baker, Oregon (C).......... 597 434 552 
Baltimore, Maryland (C)..... 148 147 223 
Billings, Montana (A). ....... 620 409 524 
Binghamton, New York (C).... 362 393 453 
Birmingham, Alabama (A). ... 86 43 0 
Bismarck, North Dakota (A). . . 680 496 626 
Block Island, Rhode Island (A). 264 256 279 
Boise, Idaho (A)............ 482 261 434 
Boston, Massachusetts (A)... . 309 281 363 
Bozeman, Montana (C)...... 727 568 651 
Buffalo, New York (A)....... 348 324 419 
Burlington, lowa (A)........ 333 211 (a) 
Burlington, Vermont (A)..... 459 445 481 
Butte, Montana (C)......... 828 594 655 
Cairo, Illinois (C)........... 155 59 158 
Charleston, South Carolina (C). 17 3 0 
Charlotte, North Carolina (C). . 91 47 115 
Chattanooga, Tennessee (A). . . 11] 57 105 
Cheyene, Wyoming (A)...... 650 375 605 
Chicago, Illinois (C)......... 319 186 326 
Cincinnati, Ohio (C)......... 191 110 254 
Cleveland, Ohio (A)......... 265 246 366 
Columbia, Missouri (A)...... 256 130 260 
Columbia, South Carolina (C). . 35 23 31 
Columbus, Ohio (C)......... 248 175 313 
Concord, New Hampshire (A). . 465 439 A84 
Concordia, Kansas (C)....... 345 141 276 
Dallas, Texas (A)..........-. 56 5 0 
Davenport, lowa (C)......... 327 185 363 
Dayton, Ohio (A)........... 280 209 273 
Deer Lodge, Montana (C)..... 720 629 733 
Denver, Colorado (C)........ 513 159 428 
Des Moines, lowa (A)........ 403 204 357 
Detroit, Michigan (A)........ 332 284 400 
Devils Lake, North Dakote (C). 768 598 706 
Dodge City, Kansas (A)...... 350 131 276 
Dubuque, lowa (C).......... 459 234 409 
Duluth, Minnesota (C)....... 707 565 626 
Eastport, Maine (A)......... 485 514 543 
Elkins, West Virginia (A)..... 341 311 378 
El Paso, Texas (A).......... 21 0 40 
Ely, Nevada (A)............ 672 422 (a) 
Erie, Pennsylvania (C)....... 272 241 378 
Escanaba, Michigan (C)...... 586 464 591 
Evansville, Indiana (A)....... 226 120 155 
Fargo, North Dakota (A)..... 665 536 607 
Fort Smith, Arkansas (A)..... 115 45 62 
Fort Wayne, Indiana (A)..... 328 262 347 
Fort Worth, Texas (A)....... 52 3 0 
Fresno, California (A)........ 89 41 19 
Galveston, Texas (C)........ 0 0 0 
Grand Junction, Colorado (A). . 383 129 369 
Grand Rapids, Michigan (A). . . 371 328 419 
Green Bay, Wisconsin (C)..... 533 426 505 
Greensboro, North Carolina (A) 134 112 143 
Greenville, South Carolina (A). 75 4) 146 
Harrisburg, Pennsylvania (A). . 274 271 329 
Hartford, Connecticut (A). ... 331 315 344 
Hatteras, North Carolina (C).. 16 6 0 
Havre, Montana (C)......... 727 531 620 
Helena, Montana (A)........ 730 528 614 
Houston, Texas (C)......... 1 0 0 
Huron, South Dakota (A)..... 580 396 526 
Indianapolis, Indiana (A). .... 281 199 298 
Jackson, Mississippi (A)...... 57 17 (a) 
Kansas City, Missouri (A)... .. 279 116 219 
Knoxville, Tennessee (A)..... 145 70 183 
La Crosse, Wisconsin (A)..... 445 330 462 
Lander, Wyoming (A)....... 661 418 654 





(a) Data not available. 
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City 





Lansing, Michigan (A) 

Lewiston, Maine (O) 

Lincoln, Nebraska (C) 

Little Rock, Arkansas (A).... 

Livingston, Montana (C) 

Los Angeles, California (C)... 

Louisville, Kentucky (A) 

Lynchburg, Virginia (A) 

Macon, Georgia (A) 

Madison, Wisconsin (C) 

Marquette, Michigan (C) 

Memphis, Tennessee (A) 

Meridian, Mississippi (A) 

Milwaukee, Wisconsin (A)... . 

Minneapolis, Minnesota (A). . . 

Moline, Illinois (A) 

Montgomery, Alabama (A)... . 

Nantucket, Massachusetts (A). 

Nashville, Tennessee (A) 

New Haven, Connecticut (A). . 

New Orleans, Louisiana (C)... 

New York, New York (C) 

Nome, Alaska} (A) 

Norfolk, Virginia (C) 

North Head, Washington (C). . 

North Platte, Nebraska (A)... 

Oakland, California (C) 

Oklahoma City, Oklahoma (C). 

Omaha, Nebraska (A) 

Oswego, New York (C) 

Parkersburg, West Virginia (C). 

Peoria, Illinois (A) 

Philadelphia, Pennsylvania (C). 

Phoenix, Arizona (C) 

Pittsburgh, Pennsylvania (C). . . 

Pocatello, Idaho (A) 

Portland, Maine (A) 

Portland, Oregon (C) 

Providence, Rhode Island (C). . 

Pueblo, Colorado (A) 

Raleigh, North Carolina (C). . . 

Rapid City, South Dakota (A). . 

Reading, Pennsylvania (C)... . 

Red Bluff, California (A) 

Reno, Nevada (A) 

Richmond, Virginia (C) 

Rochester, New York (A) 

Roswell, New Mexico (A) 

Sacramento, California (C)... . 

St. Joseph, Missouri (A) 

St. Louis, Missouri (C) 

Salt Lake City, Utah (A) 

San Antonio, Texas (A) 

San Diego, California (A) 

Sandusky, Ohio (C) Sa 

San Francisco, California (C). . 

Sault Ste. Marie, Michigan (A). 

Savannah, Georgia (A) 

Scranton, Pennsylvania (C).. . . 

Seattle, Washington (C) 

Sheridan, Wyoming (A) 

Shreveport, Louisiana (A) 

Sioux City, lowa (A) 

Spokane, Washington (A) 

Springfield, Illinois (C) 

Springfield, Missouri (A) 

Syracuse, New York (A) 

Tacoma, Washington (C) 400 
Terre Haute, Indiana (A) 274 183 233 
Toledo, Ohio (A) 325 369 
Topeka, Kansas (C) 308 109 236 
Trenton, New Jersey (C) 232 224 242 
Utica, New York (O) ‘ 390 388 430 
Valentine, Nebraska (C) 544 329 490 
Walla Walla, Washington (C). 372 334 332 
Washington, D. C. (C) 152 149 251 
Wichita, Kansas (A) 293 99 192 
Williston, North Dakota (C)... 695 555 660 
Winnemucca, Nevada (C).... 593 395 507 
Yakima, Washington (A) 515 520 437 





(a) Data not available. 4 tNome data are for September. 

Figures in this table, with seven exceptions, based on local weather bureau reports. 
Exceptions are Utica and Lewiston, figures for which are through 
courtesy of Coke Sales Department, Central New York Power Corp., Utica, N. Y. 
and Norman E. Ross, Bursar, Bates College, Lewiston, Me., respectively; 
Bozeman, Butte, Deer Lodge and Livingston, Mont., through the courtesy of the 
Montana Power Company. 
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Type UV Condensate Pump 


Type HS Condensate Pump 


eeeeescessooeseseoese @eeeeeeseseeeeeeeeee 


Type TM Turbine Pump 
SCOHCHCOSOOHOSCEEOOEEEO @eveeseeseeseeeseser 


Type CV Vertical Pump 


ST. JOSEPH, MICHIGAN 
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anda 
TITUSVILLE 
BOILERS 





t Compact, efficient layout distinguishes 
| this Titusville boiler installation. 


#iere in the boiler room of the new Booker T. Washington 

igh School in Shreveport, La., are shown three Titusville 
“Compact” Steel Heating Boilers (total rated capacity in 
excess of 36,000 sq. ft.), with a 30 H.P. Titusville “Wee 
Scot”’ marine boiler serving laundry and kitchen. The 
complete range of Titusville boilers enables many ideal 
service combinations. Write us for details. 


Ss truthers 
Wells 
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ABSTRACTS AND REVIEWS 


Publications abstracted in this department 
should be ordered direct from publisher. 


HEATING DESIGN AND PRACTICE 


Both the engineer and the student interested in heat- 
ing should find much of value in Heating Design and 
Practice by Robert Henderson Emerick, consulting en- 
gineer, Charleston, S. C. 

The author has attempted to bring together practical 
information on subjects and problems concerning heat- 
ing or closely related to heating—such as fuels and fuel 
handling, fireplaces and chimneys, Data presented are 
of a practical, useable nature and there is an absence of 
mathematical formulas and their derivations. Not only 
does this book cover hot water and steam heating, but 
there are chapters on warm air heating, the heat pump, 
and district steam heating. 

The information is arranged in 21 chapters some of 
which are: How heating loads are calculated; designing 
a steam heating system; heating boilers and steam gen- 
erators; designing a hot water heating system; boiler 
firing equipment; water heaters and how to size them; 
designing a warm air heating system; panels, baseboards, 
and unit heaters; fans and filters; space heaters; district 
steam heating; the heat pump, fuels and fuel handling; 
chimneys, stacks and flues; heat insulation and refrac- 
tories; fireplace design and performance; how to choose 
a heating system; incinerators and destructors; specifica- 
tions and the analysis of bids. 

Heating Design and Practice, by R. H. Emerick. Cloth 
bound, 6 x 9 inches, 453 pages. Published by McGraw- 
Hill Book Co., 330 W. 42nd St., New York 18, N. Y. 
Price, $8. 


OVERFIRE JETs TO PREVENT SMOKE FROM STATMONARY 
PLants—As an aid to coal users, Bituminous Coal Re- 
search, Inc., has started a new series of publications to 
be known as BCR Aids to Industry. The first one to be 
issued is BCR Aid to Industry 500-300 on Application 
of Overfire Jets to Abate Smoke from Stationary Plants. 
It is a 24-page booklet complete with sketches, charts and 
tables. Bituminous Coal Research, Inc., 2609 First Na- 
tional Bank Bldg., Pittsburgh 22, Pa. Price, 50 cents. 


Coat anp Coke Tests EvaLuatep—Information Circular 
7610, Significance of Laboratory Tests of Coal for Com- 
bustion, presents the opinions. of a chosen group of ex- 
pert fuel engineers. This information covers the value, from 
the standpoint of practical fuel use, of the American 
Society for Testing Materials laboratory tests on coal and 
coke, and how the results can be applied. Bureau of 
Mines, Publications Distribution Section, 4800 Forbes 
St., Pittsburgh 13, Pa. 


Rapiant BaseBoarp HEaTInc—A study was conducted 
at the Engineering Experiment Station, University of 
Illinois to determine the effect of reduced thermostat set- 
ting and open bedroom windows at night on radiant base- 
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board heating. The findings are available in a 67-page 
booklet—Bulletin Series No. 391. It is the seventh in a 
series of bulletins detailing the results of a cooperative 
research program carried on at the Experiment Station 
in cooperation with the Institute of Boiler and Radiator 
Manufacturers. One of the interesting findings of this 
study is that from the standpoint of uniform room air 
temperature, short and frequent cycles of operation are 
preferable to longer, less frequent cycles. The Engineering 
Experiment Station, University of Illinois, Urbana, Illi- 
. nois. Price, 70, cents. 


LocaTinc WaRM Air OuTLETS—As part of a series of 
questions and answers on warm air heating, the National 
Warm Air Heating & Air Conditioning Association has 
issued a 4-page folder dealing with Locating Warm Air 
Outlets in Non-Residential Buildings. Step by step pro- 
cedure is given for the design for the store building 
which is taken as the special problem. Folder contains 
helpful design data. National Warm Air Heating and Air 
Conditioning Association, 145 Public Square, Cleveland 
14, Ohio. 


PREDETERMINING NATURAL VENTILATION—A special re- 
search report on the feasibility of using models for pre- 
determining natural ventilation was prepared by Elmer G. 
Smith, Research Physicist of the Texas Engineering Ex- 
periment Station. While the advantage of utilizing the 
natural wind to ventilate buildings has long been recog- 
nized, little work had been done to establish methods for 
predetermining a natural flow pattern for ventilating en- 
closed buildings. This investigation study covers ventila- 
tion of buildings of moderate ceiling height so that effects 
of moderate thermal convection are negligible. For a copy 
of this Research Report No. 26, write Texas Engineering 
Experiment Station, The Texas A & M College System, 
College Station, Texas. 





GETTING PERSONAL 


W. A. Bingham (Unusual Refrig- 
eration System for Low Tempera- 
ture Test Chambers, page 69) at- 
tended the University of Tampa, 
Fla. He has had 14 years experi- 
ence in refrigeration, construction 
and service work. 

He has been with Carrier Corp. 
for five years, at first assigned to 
the Construction and Service De- 
partments in the Atlanta, Ga. dis- 
trict. Later he was transferred to 

the Cleveland, Ohio district to take over operational con- 
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M°CORD 


HEATING AND 
AIR CONDITIONING 
PRODUCTS 


ee | 


HORIZONTAL TYPE UNIT HEATERS 





Modern design—top perf: th ds in 
use—dependable heat. All copper coils to resist 
corrosion — individual tube expansion — most 
rugged construction — quiet operation —easy in- 
stallation—standard notors with standard bases. 
Sizes to 272,000 B.T.U. capacity. 


VERTICAL TYPE UNIT HEATERS 


A proven heating unit—all copper coils to resist 
corrosion. McCord spiral tube fin construction 
creates air turbulence without undue restriction. 
Improved fan delivers large volume of air, with 
minimum air noise. All McCord heaters are guar- 
anteed for use with 150 Ibs. saturated steam pres- 
sure. Sizes to 575,000 B.T.U. capacity. 


oon Someone a elm Bamen. 
DETROIT 11, MICH 
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NICHOLSON MAKES 


_FREEZE-PROOF 
Steam Traps 


for Every Plant 


Because they 
drain completely 
when cold, these 
four types of Nicholson steam traps are positively freeze- 
proof. Can be freely installed outdoors. Universally rec- 
ommended for use in lines which need not be in continuous 
use during cold weather, because they are freeze-proof 
and because their 2 to 6 times average drainage capacity 
results in minimum heat-up time. The non-air-binding 
feature of Nicholson traps also notably facilitates heat 
transfer in severe weather. 
Sizes 4 inch to 2 inch; BULLETIN 450 

pressures to 225 pounds. 199 Oregon St., Wilkes-Barre, Pa. 


CEE NICHOLSON 


TRAPS - VALVES - FLOATS 

















Type AHV Type AU 














HERE’S YOUR COVER FINISH 


No need to sew covers onto in- 
sulation. Cementing saves time, 
costs less. Arabol Lagging Adhesive 
—developed for war needs — now 
meets all requirements on installa- 
tions of all sizes. Easily applied, 
dries quickly, requires no painting. 
Write for Bulletin #38. 


THEARABOLMANUFACTURING Co, 
110 East 42nd St., New York 17,N. Y. £09 
1835 S. 54th Ave., Chicago 50, ii. 
1950 16th St., San ‘Francisco 3, Cal. 




















FOR VENTILATION, FUME AND 
DUST CONTROL, AIR CONDITIONING 


FLEXAUST 


SPIRAL-REINFORCED HO: 
LIGHT, STRONG AND VERY FLEXIBLE 


Flexaust is of proven suitability for a wide variety of suction 
and pressure uses in ventilation, fume and dust control. 
Extremely E Easy to Install—Efficient and Economical in Use. 
SIZES 114” to 24” dia. Various Flexaust types, accessories, 
and other hose types also available. 


‘BLOFLEX PORTOVENT 
Non: ibk Ring-reinforced retractable 


AMERICAN VENTILATING HOSE CO. 


Dept. HV-12, 100 Park Ave., New York 17, N. Y. 
Plant: Amesbury, Mass. ; 
Write for full descriptive data and prices 
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tract environmental test facilities at Wright-Patterson 
Air Force Base, Dayton, Ohio. At present Mr. Bingham 
is at the home office, Syracuse, N. Y. Among his duties, 
he is conducting a class for control engineers. 


Richard B. Conlan (Correcting the 
[ron Problem in Water Systems, 
page 77) is a chemical engineer 
specializing in industrial water 
conditioning. Mr. Conlan attended 
St. Joseph’s College and Drexel 
Institute of Technology. After as- 
sociation with the Barrett Divis- 
ion, Allied Chemical and Dye Cor- 
poration, Mr. Conlan joined the 
engineering staff of W. H. & L. D. 
Betz, Philadelphia, Pa., and has been with that organiza- 
tion since 1943. He is the author of numerous technical 
publications in the water conditioning field. 





R. B. Conlan 
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Robert K. Demarest, Jr. (Pipe Re- 
quired for Radiant Heat Coils, page 
101) is currently employed as a 
mechanical engineer by William G. 
Lyles, Bissett, Carlisle and Wolff, 
architects and engineers of Colum- 
bia, S. C. He is a graduate of me- 
chanical engineering of The Geor- 
gia Institute of Technology, having 
received his degree a year ago. 
During World War II he served 
as a corporal in the U. S. Marine 
Corps and participated in the capture of Iwo Jima, Prior 
to the war, he had several years’ experience in aaval 
architecture and marine engineering. 
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R. K. Demarest, Jr. 


Edwin M. Tarnoff (Effectiveness of 
Fire Tube Inserts in Boilers and 
Furnaces, page 83) is manager of 
the Thermobloc Division of Prat- 
Daniel Corp., South Norwalk, 
Conn. He directed the development 
work in establishing the line of 
Thermobloc space heating equip- 
ment in the United States and has 
been associated with the Thermo- 
bloc Division since its inception. 
He was graduated from the Uni- 
versity of Michigan College of Engineering, Ann Arbor, 
Michigan. 

Prior to joining the Prat-Daniel Corp., Mr. Tarnoff 
was with the Engineering Department of E. I. duPont 
deNemours and Co., working on the development of 
new operations. 

Mr. Tarnoff is a member of ASHVE, and is a licensed 
engineer in the State of Connecticut. 

He is the author of several articles on industrial heat- 
ing, as well as process applications of direct-fired heating 
equipment. 


E. M. Tarnoff 
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Cenedian Degree-Days for September and October, 1951* 


October 
Normal | 1951 Normal 





| September 
City } 1951 


Calgary, Alta. 
Charlottetown, P. E. | 
Crescent Valley, B. C. 
Edmonton, Alto. 

Fort William, Ont. 
Grande Prairie, Alta. ... . 
ae N. - woe, Wo eae 








Porquis Junction, Ont. 
Prince George, B 
Quebec City, P 
Regina, Sask. 

St. John, N. B. 
Saskatoon, Sask. 
Toronto, Ont. 
Vancouver, B. C. 


Winnipeg, Man. 





“These data are supplied through<the courtesy of the Meteorological Division. 
Air Service Branch, Department of Transport, Canada. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, AND CIR- 

ULATION REQUIRED BY THE ACT OF CONGRESS OF 

AU GUST 24, 1912, AS AMENDED BY THE ACTS OF MARCH 3. 

1933, AND pULY 2 py srite 39, United States Code, P mem 233) 

OF “HEAT G AND TILATING” published monthly at New 
York, N. = On 1 


1, The names pat satis of the publisher, editor, managing editor, and 
business managers are: 
Publisher, The Industrial Press, 148 Lafayette St., New York 13, N. Y. 
Editor, Clifford Strock, 148 Lafayette St., New York 13, N. Y. 
Managing Editor, none. 
Business Managers, Robert B. Luchars, 148 Lafayette St., New York 13, 
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2. The owner is: 
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offers the unique NEW 


DUAL-AIR 
vaporizing burner 
in ALL 
Shallo-Well 
Oil Fired 
floor furnaces 


Underwriters’ Only 34” deep, 


listed 


NO GROUND CLEARANCE NEEDED! 


Oran’s amazing, new Dual-Air vaporizing burner is one 
of the greatest advancements ever made in vaporizing- 
type burners. This unique unit burns smoke-free, even 
under adverse draft conditions, with oil savings up to 
15%! 
There are four Oran Shallo-Well models for small 
homes, to meet climatic conditions anywhere in the 
nation, 

@ 50,000 BTU output—Natural draft 

@ 50,000 BTU output—Forced draft 

@ 65,000 BTU output—Forced draft 

@ 75,000 BTU output—Forced draft 
WRITE US TODAY FOR COMPLETE INFORMA- 
TION ON THESE UNIQUE SHALLO-WELL OIL- 
FIRED FLOOR FURNACES! 


ORAN COMPANY 


2212 S. Third St., Columbus 7, Ohio 








How to promote 
greater PER-MAN 


productivity! 


Western Rotary Turbine Ventilators =~ 
provide constant, round-the-clock ~ 
exhaust without power. A 2-mph ~ 
breeze keeps your Western Rotary © 
System in operation. Lifetime 
guaranteed bearings are both 
mounted on the some axis... 
always stay in alignment. 
Throot sizes 6” through 48”, 
with the clean, low silhovette 
progressive industry demands. 


Complete, up-to-the-minute informa- 
tion, sizes, capacities, and prices 
on all Western equipment upon 

request. In 1951 ep: and A. yw G 


Available 
favorite whetessier® s Pstock 


WESTERN ENGINEERING & MFG. CO. 














ACULISETTS 
BLOWERS 


Air Conditioning Furnace Blower 
Assembly. Designed for manu- 
facturers of warm air furnaces 
and Air Conditioning equipment. 
Wheel Sizes 712” to 27” 


























Housing Sides—Cutoff Plate 
and scroll Sheet. 
Heavy gauge steel stamp- End Spider suspension 
ings. type wheel assembly. 
sae tee eg eee ee 
4 Write for catalogs. ic etes ipo By 
CS Ke Oe AS gg rite for catalogs. wees Be tae ‘s 
MANUFACTURERS OF CENTRIFUGAL BLOWERS 
FOR 35 YEARS 


MASSACHUSETTS BLOWER DIVISION 


7ée BISHOP & BABCOCK %/c. @. 


4901 HAMILTON AVENUE 











CLEVELAND 14, OHIO 


AUER GRILLES 


Many designs for all purposes—air condi- 
tioning, ventilating, radiator enclosure and 
concealment. Almost any sizes in steel, 
aluminum, brass or bronze. In selecting 
grilles, you will find Auer Grille Catalog 
“G" useful. It gives complete grille data, 
shows all Auer desig with di i 
opening sizes, and full scale details. Sent 
on request. Order Auer Grilles by name 
and number. 


THE AUER REGISTER COMPANY 


6600 Clement Ave. Cleveland 5, Ohio 

















An Authoritative 
Reference Book for 





Heating Engi Conditioning 
Engineers — Ventilating Engineers — Architects— 
Piping Engi Contract Piant Engineers— 





Operating and Maintenance Engineers 
HEATING AND VENTILATING’S 


ENGINEERING DATABOOK 


Write for Descriptive Folder to 
HEATING AND VENTILATING, 148 Lefoyette St., N. Y. 13 
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COMING EVENTS 


Where listed, names or titles of individuals are 
those from whom further information is available. 


WARM AIR CONVENTION—38th annual convention of the 
National Warm Air Heating and Air Conditioning Association, 
at Hotel Cleveland, Cleveland, Ohio. George Boeddener, 145 
Public Square, Cleveland............ DECEMBER 5-6, 1951. 


PLANT MAINTENANCE SHOW AND CONFERENCE — 3rd 
piant maintenance show and conference, at Convention Hall, 
Philadelphia, Po. Clapp & Poliak, Inc., 341 Madison Ave., 
New Var 17, Wo ii eas JANUARY 14-17, 1952. 


AUTOMOTIVE ENGINEERS MEETING — Annual meeting of 
the Society of Automotive Engineer, Inc., at the Hotel Book- 
Cadillac, Detroit, Mich. John A. C. Warner, secretary of the 
Society, 29 West 39th St., New York 18, N.. Y. 

JANUARY 14-18, 1952. 


ELECTRIC ENGINEERING MEETING—Winter general meeting 
of the American Institute of Electrical Engineers, at the Hotel 
Statler New York, N. Y. Secretary of the Institute, 33 West 
39th St., New York 18, N. Y. .... JANUARY 21-25, 1952. 


ASHVE MEETING—58th annual meeting of the American So- 
ciety of Heating and Ventilating Engineers, in St. Louis, Mo. 
A. V. Hutchinson, secretary of the Society, 62 Worth St., 
New York, N. Y. (Next International Heating, Ventilating and 
Air Conditioning Exposition to be held in conjunction with the 
society’s 59th annual meeting, Jonuary, 1953, in Chicago.) 
JANUARY 28-30, 1952. 


CORROSION ENGINEERS EXHIBIT—Annua! conference and 
exhibition of the National Association of Corrosion Engineers, 
at Municipal Pier and Galvez Hotel, Galveston, Tex. Executive 
secretary, 905 Southern Standard Building, Houston 2, Tex. 

FEBRUARY 11-14, 1952. 


ASME MEETING—Spring meeting of the American Society of 
Mechanical Engineers, at the University of Washington, Seattle, 
Wash. C. E. Davies, secretary of the Society, 29 West 39th 
Wey PO TON esis d oA ORR MARCH 24-26,1952. 


OIL HEAT EXPOSITION—Nationa! Oil Heat Exposition, at 
Commercial Museum, Philadelphia, Pa., in conjunction with 
the 29th annual convention of Oil-Heat Institute of America, 
at the Benjamin Franklin Hotel. R. H. L. Becker, secretary of 
the Institute, 6 East 39th St., New York 16, N. Y. 

APRIL 14-18, 1952. 


GAS APPLIANCE MEETING—Annual meeting of the Gas Ap- 
pliance Manufacturers Association at The Broadmoor, Colorado 
Springs, Colo. H. Leigh Whitelaw, managing director of the 
Association, 60 E. 42nd St., New York, N. Y. 

APRIL 21-23, 1952. 


NDHA MEETING—Annual meeting of the National District 
Heating Association at Skytop Lodge, Skytop, Po. John F. 
Collins, secretary of the Association, 827 N. Euclid Ave., 
PIONS GO PRS os io Shs eae ccs JUNE 3-6, 1952. 


ASME MEETING — Semi-annual meeting of the American 
Society of Mechanical Engineers, at the Sheraton Gibson Hotel, 
Cincinnati, Ohio. C. E. Davies, secretary of the Society, 29 West 
39th St, New: York, M. Yoo. cc ceccess JUNE 15-19, 1952 


TESTING MATERIALS MEETING—Annua! meeting of the 
American Society for Testing Materials at the Hotel Statler, 
New York, N. Y. Secretary of the Society, 1916 Race St., 
PRN BP eek SG JUNE 23-27, 1952. 
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He said it was the 


first time in 15 


years 


his feet had been 


‘warm! 


T happened in a large manufacturing 

plant in Pittsburgh where, originally, 
several conventional type unit heaters had 
been installed to heat a machine shop 300’ 
long by 70’ wide by 15’ high. After many 
uncomfortable winters and many complaints 
additional units were installed. But com- 


plaints by workers 

continued, and fi- 

nally led to an investigation of Wing 
Revolving Unit Heaters. First, the Wing 
engineer showed conclusively by smoke bomb 
demonstration that the warm air from the 
heaters in the plant did not reach the work- 
ing level. Convinced of the soundness of the 
revolving discharge principle, the old 


heaters were removed and Wing Revolving © 
Unit Heaters installed. A smoke bomb test © 
showed how the warm air not only reached = 
the floor, but gave complete coverage, circu- © 
lating in, around and under heavy machinery © 
and work in progress. The effect was remark- 
able. In fact, one old mechanic said it was — 
the first time in 15 years his feet and legs ~ 
had been warm! 
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Illustrated above are (left) a plant similar in type to the one men- 
tioned in the story, showing Wing Revolving Heaters with discharge 
outlets for high ceilings. Other discharge outlets are available for 
medium heights and low buildings and rooms. The diagram (above 
right) shows how the constantly turning discharge outlets thoroughly 
and uniformly distribute the heated air, without hot blasts or cold 
drafts. Workmen feel only a sensation of fresh, live, invigorating 
warmth. Write for a copy of Bulletin HR-6. 


L..J. Wing MfQ.Co. 158 Vreeland Mills Road, Linden, N. J. 


Factories: Linden, N. J. and Montreal, Canada 
In Europe: Etablissements WANSON, Haren-Nord, Brussels, Belgium 


REVOLVING UNIT HEATERS 
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SPECIFY: 


CONCEALED 
or FLUSH type 
SIAMESE 


hole has been defined as noth- 
ing surrounded by something! 


Now if you were asked to pay for 
“nothing” you'd rightfully refuse. Yet if 
you are still clinging to the old “dig 
and drill” method for fastening steel or 
wood to concrete —YOU ARE PAYING This Siamese minimizes projections 

FOR “NOTHING”! from face of building. Body, with two 


-closi ' 
The modern DRIVE-IT method for a 


valves, can be inside or even built in- 
fastening does away with drilling and to wall. Extra heavy bronze, lasts for 


boring. A small powder charge life of building. Siamese (inlet for 
provides the “muscle” to “drive” F. D.) or wall hydrant (outlet for F. D.), 
the hardened steel drive-pin. No ee ee 
a previous preparation is needed. reno capebamentiot ter nce 
One split-second and the fasten- 
a ing is made—strong, permanent 
and inexpensively. 
a For light 
MBE fastening TheDRIVE-IT fastening method 
DRIVE-IT hasbeen fullytestedand approved 


<J00" by the Underwriters’ Laborato- 
ries for efficiency and safety. 

ae heavy Tn EF Yes, wherever steel or wood must 
stening 


DRIVE-IT } be fastened to concrete or steel, Whatever your wants in interior fire- 


DO IT with DRIVE-IT . . . and cera uoinine tea eat eats 
save time and money. Write for and economical product. See Sweet's 


complete information. ee 





ALLA, 


Distributors from Coast te Coast ARCHITECT'S 29e2 


THE POWDER POWER TOOL CORPORATION cag ION 
0719 S. W. Woods Street, Portland 1, Oregon tection— packed with con- 
Cleveland Branch: 2075 E. 65th St., Cleveland, Ohio NT go oa 
Canadian Distributor: Ammo Power Tool Co., Ltd., cations end practical ae } crap 
PON Ng ye sae, oeneieatcat pa “ make your work easier. Available 
Other patents pending eocumer’ without cost to architects and engi- 
Laboratories neers. Write for your copy or for a 
’ call by our Consulting Service . . . 

now. 


ed RS Established 1887 


ice|| W.D. ALLEN 
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Acme Industries, Inc. . 
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Air Conditioning Products Co. .... 
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FOR SALE—NEW 


108" Diameter by 312" Long Horizontal 
Storage Water Heater with steel shell 34" 
thick and bumped heads 7" thick, welded 
construction. Storage capacity | 1,900 gal- 
lons. Heating capacity 6,000 gallons of 
water per hour from 40° to 180°F, with 
steam at 100 pounds pressure. 

Total weight approximately 16 ton. 

Never been in use. Available for im- 
mediate shipment. 

Box No. 735, 
HEATING AND VENTILATING 

148 Lafayette St. New York 13, N. Y. 








ESTIMATING SERVICE 


Any Trade and Type of Project 
Literature and Sample on request 


CONSTRUCTION SURVEY COOPERATIVE 
101 Park Ave., New York 17, N. Y. 
MUrray Hill 5-3717 Founded 1922 











“THE E. L. BRUCE CO. WAY” 
P for _industrial- 
1 ial Joseph A. 
veceel, 687 Concord Avenue, ‘Ganielion 38, 
Tel. K17-1049. Descriptive literature 
9 request. Brushes-Paints-Sundries. 
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ALL-WEATHER ALUMINUM HOLDERS 
All sizes for truck meter tickets. Keep drivers’ 
tickets clean. Send sample of your ticket and 


we will furnish size holder. 
DEGREE-DAY SYSTEMS, WOODSIDE, N. Y. 
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Although much has been done to 
minimize the hazards and dangers 
of life, there still remain hazards 
that are sométimes overlooked. 


The field of Plumbing and Heating 
Protection and Control has ad- 
vanced through the years, but there 
are many old installations that have 
not yet been brought up-to-date. 


Watts Products are silent guardians 
that Protect and Control against 
normal or unpredictable main- 
tenance conditions or human neglect. 


There is great pride in knowing that 
home and family are safe from 
dangerous boiler conditions and 
possibilities of explosion or scalding. 


WATTS is making "NEW" and “BETTER THAN EVER" products 
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GENERAL OFFICES 
Esso Standard Oil Company 
of Louisiana, Baton Rouge 


STANDARD OF LOUISIANA ; 


USES CLARAGE HEAVY-DUTY 
AIR CONDITIONING EQUIPMEN 





A notable addition to American Architecture — 


ARCHITECT: Lathrop Douglass, . .. designed for the utmost in worker comfort and 
New York City 


pt ah cht Hy > S: Comm mye City scribed in the January issue of Architectural Record 


and March issue of Southern Power and Industry. 


efficiency . . . is this new Esso office building de- 


ENGINEER: Guy B. Panero, : ‘ 
(Mechanical Services) New York City Here, as in so many other commercial and 


CONTRACTOR: Jumes F. O'Neil industrial buildings from coast to coast, Clarage 
(Heating and Air Cond.) : ; New Orleans HEAVY-DUTY equipment supplies complete air 
conditioning. 











The engineers who specify Clarage equipment 
— and the contractors who install it — have done 
their level best to provide owners with long-time 
economy of operation. Our famous HEAVY-DUTY 
construction insures that! 


CLARAGE FAN COMPANY 
KALAMAZOO, MICHIGAN 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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THE RECORD PROVES THE 
ACCURACY OF JOHNSON 


ELIMINATOR PLATES 


8 
: * 


CONNECTIONS VALVE 


TO SPRAYS 
The application pictured above shows a Johnson 
*Record-O-Stat” maintaining a constant dew- 
point temperature of the air leaving the washer. 
And, a record of the temperature is always avail- 
able for reference, which often is an important 
consideration where industrial processes depend 
upon space conditions. The Johnson three-way 
mixing valve, operated by the recorder-con- 
troller, insures a uniform temperature of the 
water which is delivered by the sprays. 

Wherever temperatures must be controlled 
accurately and a record preserved, at the same 
time, the Johnson “Record-O-Stat” is the finest 
equipment of its kind. This recorder-controller 
records the temperatures measured by the bulb 
on a uniformly graduated chart. Standard charts 
are available in a variety of temperature ranges 
and may be had, on special order, in any desired 
range. On special order, also, the “Record-O- 


JOHNSON 


ete Conditioning 


DESIGN > MANUFACTURE > INSTALLATION ¢ SINCE 1885 


Stat” may be equipped with chart drive and charts 
to record temperatures for an entire week of 
operation. These recorder-controllers are avail- 
able also with two controlling elements and two 
pens, in a number of combinations to fit special 
conditions. 


The exclusive Johnson features make the 
“Record-O-Stat” widely adaptable and efficient 
in imparting proportional (gradual) action to 
the pneumatic valves or damper operators which 
it controls. An indicator-controller, for applica- 
tions where a recofd is not required, is included 
in this series of jhstruments. 


ASK FOR LLETIN T-310 which describes 
“automatic” reset and other features obtainable in 
Johnson “Record-O-Stats”. JOHNSON SERVICE 
COMPANY, Milwaukee 2, Wisconsin. Direct 
Branch Offices in Principal Cities. 


utomatie Temperature and 


CONTROL 





